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A Corporate Dedication to 
Quality and Reliability 


National Semiconductor is an industry leader in the 
manufacture of high quality, high reliability integrated 
circuits. We have been the leading proponent of driv- 
ing down IC defects and extending product lifetimes. 
From raw material through product design, manufac- 
turing and shipping, our quality and reliability is second 
to none. 

We are proud of our success . . . it sets a standard for 
others to achieve. Yet, our quest for perfection is on- 
going so that you, our customer, can continue to rely 
on National Semiconductor Corporation to produce 
high quality products for your design systems. 
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Wir fuhlen uns zu Qualitat und 
Zuverlassigkeit verpflichtet 


National Semiconductor Corporation ist filhrend bei der Her- 
stellung von integrierten Schaltungen hoher Qualitat und 
hoher Zuverlassigkeit. National Semiconductor war schon 
immer Vorreiter, wenn es galt, die Zahl von IC Ausfallen zu 
verringern und die Lebensdauern von Produkten zu verbes- 
sern. Vom Rohmaterial tiber Entwurf und Herstellung bis zur 
Auslieferung, die Qualitat und die Zuverlassigkeit der Pro- 
dukte von National Semiconductor sind uniibertroffen. 


Wir sind stolz auf unseren Erfolg, der Standards setzt, die 
flr andere erstrebenswert sind. Auch ihre Anspriiche steig- 
en standig. Sie als unser Kunde kénnen sich auch weiterhin 
auf National Semiconductor verlassen. 


La Qualité et La Fiabilité: 


Une Vocation Commune Chez National! 
Semiconductor Corporation 


National Semiconductor Corporation est un des leaders in- 
dustriels qui fabrique des circuits intégrés d’une trés grande 
qualité et d’une fiabilité exceptionelle. National a été le pre- 
mier a vouloir faire chuter le nombre de circuits intégrés 
défectueux et a augmenter la durée de vie des produits. 
Depuis les matiéres premiéres, en passant par la concep- 
tion du produit sa fabrication et son expédition, partout la 
qualité et la fiabilité chez National sont sans équivalents. 


Nous sommes fiers de notre succés et le standard ainsi 
défini devrait devenir l’objectif A atteindre par les autres so- 
ciétés. Et nous continuons 4 vouloir faire progresser notre 
recherche de la perfection; il en résulte que vous, qui étes 
notre client, pouvez toujours faire confiance a National 
Semiconductor Corporation, en produisant des systémes 
d'une trés grande qualité standard. 


Un Impegno Societario di Qualita e 
Affidabilita 


National Semiconductor Corporation é un’industria al ver- 
tice nella costruzione di circuiti integrati di alta qualita ed 
affidabilita. National é stata il principale promotore per I’ab- 
battimento della difettosita dei circuiti integrati e per |l’allun- 
gamento della vita dei prodotti. Dal materiale grezzo attra- 
verso tutte le fasi di progettazione, costruzione e spedi- 
zione, la qualita e affidabilita National non é seconda a nes- 
suno. 


Noi siamo orgogliosi del nostro successo che fissa per gli 
altri un traguardo da raggiungere. II nostro desiderio di per- 
fezione é d’altra parte illimitato e pertanto tu, nostro cliente, 
puoi continuare ad affidarti a National Semiconductor Cor- 
poration per la produzione dei tuoi sistemi con elevati livelli 
di qualita. 
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Charles E. Sporck 


President, Chief Executive Officer 
National Semiconductor Corporation 
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Alpha-Numeric Index by Family 


Advanced Low Power Schottky—Commercial Products 

DM74ALSO0A Quad 2-Input NAND Gate 

DM74ALS01 Quad 2-Input NAND Gate with Open-Collector Outputs 
DM74ALS02 Quad 2-Input NOR Gate 

DM74ALS03B Quad 2-Input NAND Gate with Open-Collector Outputs 
DM74ALS04B Hex Inverter 

DM74ALSO5A Hex Inverter with Open-Collector Outputs 

DM74ALS08 Quad 2-Input AND Gate 

DM74ALS09 Quad 2-Input AND Gate with Open-Collector Outputs 
DM74ALS10A Triple 3-Input NAND Gate 

DM74ALS11A Triple 3-Input AND Gate 

DM74ALS12A Triple 3-Inpbut NAND Gate with Open-Collector Outputs 
DM74ALS13 Dual 4-Input NAND Gate with Schmitt Trigger Inputs 
DM74ALS14 Hex Inverter with Schmitt Trigger Inputs 

DM74ALS15A Triple 3-Input AND Gate with Open-Collector Outputs 
DM74ALS20A Dual 4-Input NAND Gate 

DM74ALS21A Dual 4-Input AND Gate 

DM74ALS22B Dual 4-Input NAND Gate with Open-Collector Outputs 
DM74ALS27 Triple 3-Input NOR Gate 

DM74ALS28A Quad 2-Input NOR Buffer 

DM74ALS30A 8-Input NAND Gate 

DM74ALS32 Quad 2-Input OR Gate 

DM74ALS33A Quad 2-Input NOR Buffer with Open-Collector Outputs 
DM74ALS37A Quad 2-Input NAND Buffer 

DM74ALS38A Quad 2-Input NAND Buffer with Open-Collector Outputs 
DM74ALS40A Dual 4-Input NAND Buffer 

DM74ALS74A Dual D Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM74ALS86 Quad 2-Input Exclusive-OR Gate 

DM74ALS109A Dual Positive-Edge-Triggered J-K Flip-Flop with Preset and Clear 
DM74ALS125A Quad TRI-STATE Buffer 

DM74ALS131 3-to-8 Line Decoder/Demultiplexer with Address Register 
DM74ALS132 Quad 2-Input NAND Gate with Schmitt Trigger Inputs 
DM74ALS133 13-Input NAND Gate 

DM74ALS136 Quad 2-Input Exclusive-OR Gate with Open-Collector Outputs 
DM74ALS137 3-to-8 Line Decoder/Demultiplexer with Address Latches 
DM74ALS138 3-to-8 Line Decoder/Demultiplexer 

DM74ALS151 1-of-8 Line Data Selector/Multiplexer 

DM74ALS153 Dual 1-of-4 Line Data Selector/Demultiplexer 

DM74ALS157 Quad 1-of-2 Line Data Selector/Multiplexer 

DM74ALS158 Quad 1-of-2 Line Inverting Data Selector/Multiplexer 
DM74ALS160B Synchronous 4-Bit Decade Counter with Asynchronous Clear 
DM74ALS161B Synchronous 4-Bit Binary Counter with Asynchronous Clear 
DM74ALS162B Synchronous 4-Bit Decade Counter with Synchronous Clear 
DM74ALS163B Synchronous 4-Bit Binary Counter with Synchronous Clear 
DM74ALS165 8-Bit Parallel In/Serial Out Shift Register 

DM74ALS166 8-Bit Parallel Load Shift Register 

DM74ALS168B Synchronous 4-Bit Up/Down Decade Counter 
DM74ALS169B Synchronous 4-Bit Up/Down Binary Counter 

DM74ALS174 Hex D Flip-Flop with Clear 

DM74ALS175 Quad D Flip-Flop with Clear and Complementary Outputs 
DM74ALS240A Octal TRI-STATE Inverting Buffer/Line Driver/Line Receiver 
DM74ALS241A Octal TRI-STATE Buffer/Line Driver/Line Receiver 
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Alpha-Numeric Index by Family continues 


Advanced Low Power Schottky—Commercial Products (Continued) 
DM74ALS242C Quad TRI-STATE Inverting Bus Transceiver 

DM74ALS243A Quad TRI-STATE Bus Transceiver 

DM74ALS244A Octal TRI-STATE Bus Driver 

DM74ALS245A Octal TRI-STATE Bus Transceiver 

DM74ALS251 TRI-STATE 1-of-8 Line Data Selector/Multiplexer 

DM74ALS253 TRI-STATE Dual 1-of-4 Line Data Selector/Multiplexer 
DM74ALS257 Quad TRI-STATE 1-of-2 Line Data Selector/Multiplexer 
DM74ALS258 Quad TRI-STATE 1-of-2 Line Inverting Data Selector/Multiplexer 
DM74ALS273 Octal D-Type Positive-Edge-Triggered Flip-Flop with Clear 
DM74ALS299 8-Bit Universal Shift/Storage Register with Common Parallel |/O Pins 
DM74ALS352 Dual 1-of-4 Line Inverting Data Selector/Multiplexer 
DM74ALS353 Dual 1-of-4 Line Inverting Data Selector/Multiplexer with TRI-STATE Outputs 
DM74ALS373 Octal D-Type TRI-STATE Transparent Latch 

DM74ALS374 Octal D-Type TRI-STATE Positive-Edge-Triggered Flip-Flop 
DM74ALS465A Octal TRI-STATE Bidirectional Buffer/Bus Driver 
DM74ALS466A Octal TRI-STATE Bidirectional Inverting Buffer/Bus Driver 
DM74ALS467A Octal TRI-STATE Bidirectional Buffer/Bus Driver 
DM74ALS468A Octal TRI-STATE Bidirectional Inverting Buffer/Bus Driver 
DM74ALS518 8-Bit Identity Comparator with Open-Collector Outputs 
DM74ALS519 8-Bit Identity Comparator with Open-Collector Outputs 
DM74ALS520 8-Bit Identity Comparator 

DM74ALS521 8-Bit Identity Comparator 

DM74ALS522 8-Bit Identity Comparator with Open-Collector Outputs 
DM74ALS533 Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS534 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS540A Octal Inverting Buffer/Line Driver with TRI-STATE Outputs 
DM74ALS541A Octal Buffer/Line Driver with TRI-STATE Outputs 
DM74ALS563A Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS564A Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS573B Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS574A Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS576A Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS580A Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS620A Octal TRI-STATE Bus Transceiver 

DM74ALS640A Inverting Octal Bus Transceiver 

DM74ALS645A Octal TRI-STATE Bus Transceiver 

DM74ALS646 Octal TRI-STATE Bus Transceiver and Register 

DM74ALS648 Octal TRI-STATE Inverting Bus Transceiver 

DM74ALS651 Octal TRI-STATE Bus Transceiver and Register 

DM74ALS652 Octal TRI-STATE Bus Transceiver and Register 

DM74ALS689 8-Bit Comparator 

DM74ALS804A Hex 2-Input NAND Driver 

DM74ALS805A Hex 2-Input NOR Driver 

DM74ALS808A Hex 2-Input AND Driver 

DM74ALS810 Quad 2-Input Exclusive-NOR Gate 

DM74ALS811 Quad 2-Input Exclusive-NOR Gate with Open-Collector Outputs 
DM74ALS832A Hex 2-Input OR Driver 

DM74ALS873B Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS874B Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS876A Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS880A Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 





Alpha-Numeric Index by Family continues 


Advanced Low Power Schottky—Commercial Products (Continued) 
DM74ALS1000A Quad 2-Input NAND Buffer 

DM74ALS1002A Quad 2-Input Positive NOR Buffer 

DM74ALS1003A Quad 2-Input NAND Buffer with Open-Collector Outputs 
DM74ALS1004 Hex Inverting Driver 

DM74ALS1005 Hex Inverting Driver with Open-Collector Outputs 
DM74ALS1008A Quad 2-Input AND Buffer 

DM74ALS1010A Triple 3-Input NAND Buffer 

DM74ALS1011A Triple 3-Input AND Buffer 

DM74ALS1020A Dual 4-Input NAND Buffer 

DM74ALS1032A Quad 2-Input OR Buffer 

DM74ALS1034 Hex Non-Inverting Driver 

DM74ALS1035 Hex Non-Inverting Driver with Open-Collector Outputs 
DM74ALS1240A Octal TRI-STATE Inverting Bus Driver/Receiver 
DM74ALS1241A Octal TRI-STATE Bus Driver/Receiver 

DM74ALS1242A Quad TRI-STATE Inverting Bus Driver 

DM74ALS1243A Quad TRI-STATE Bus Driver 

DM74ALS1244A Octal TRI-STATE Bus Driver 

DM74ALS2541 Octal Buffer and MOS Line Driver with TRI-STATE Outputs 
DM74ALS5245 Octal TRI-STATE Transceiver 

Advanced Low Power Schottky—MIL/Aero Products 

DM54ALSO0A Quad 2-Input NAND Gate 

DM54ALS02 Quad 2-Input NOR Gate 

DM54ALS04A Hex Inverter 

DM54ALS08 Quad 2-Input AND Gate 

DM54ALS10A Triple 3-Input NAND Gate 

DM54ALS11A Triple 3-Input AND Gate 

DM54ALS20A Dual 4-Input NAND Gate 

DM54ALS21A Dual 4-Input AND Gate 

DM54ALS27 Triple 3-Input NOR Gate 

DM54ALS30A 8-Input NAND Gate 

DM54ALS32 Quad 2-Input OR Gate 

DM54ALS38A Quad 2-Input NAND Buffer with Open-Collector Outputs 
DM54ALS74A Dual D Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM54ALS138 3-to-8 Line Decoder/Demultiplexer 

DM54ALS151 1-of-8 Line Data Selector/Multiplexer 

DM54ALS153 Dual 1-of-4 Line Data Selector/Demultiplexer 
DM54ALS161B Synchronous 4-Bit Binary Counter with Asynchronous Clear 
DM54ALS163B Synchronous 4-Bit Binary Counter with Synchronous Clear 
DM54ALS165 8-Bit Parallel In/Serial Out Shift Register 

DM54ALS166 8-Bit Parallel Load Shift Register 

DM54ALS169B Synchronous 4-Bit Up/Down Binary Counter 
DM54ALS174 Hex D Flip-Flop with Clear 

DM54ALS175 Quad D Flip-Flop with Clear 

DM54ALS240A Octal TRI-STATE Inverting Buffer/Line Driver/Line Receiver 
DM54ALS244A Octal TRI-STATE Bus Driver 

DM54ALS245A Octal TRI-STATE Bus Transceiver 

DM54ALS251 TRI-STATE 1-of-8 Line Data Selector/Multiplexer 
DM54ALS253 TRI-STATE Dual 1-of-4 Line Data Selector/Multiplexer 
DM54ALS273 Octal D-Type Positive-Edge-Triggered Flip-Flop with Clear 
DM54ALS373 Octal D-Type TRI-STATE Transparent Latch 

DM54ALS374 Octal D-Type TRI-STATE Positive-Edge-Triggered Flip-Flop 





Alpha-Numeric Index by Famlly continues 


Advanced Low Power Schottky—MIL/Aero Products (Continued) 
DM54ALS521 8-Bit Identity Comparator 
DM54ALS804A Hex 2-Input NAND Driver 
Advanced Schottky—Commercial Products 
DM74AS00 Quad 2-Input NAND Gate 
DM74AS02 Quad 2-Input NOR Gate 
DM74AS04 Hex Inverter 
DM74AS08 Quad 2-Input AND Gate 
DM74AS10 Triple 3-Input NAND Gate 
DM74AS11 Triple 3-Input AND Gate 
DM74AS20 Dual 4-Input NAND Gate 
DM74AS21 Dual 4-Input AND Gate 

_~DM74AS827 Triple 3-Input NOR Gate 
DM74AS30 8-Input NAND Gate 
DM74AS32 Quad 2-Input OR Gate 
DM74AS34 Hex Non-Inverter 
DM74AS74 Dual D Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM74AS86 Quad 2-Input Exclusive-OR Gate 
DM74AS109 Dual J-K Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM74AS136 Quad 2-Input Exclusive-OR Gate with Open-Collector Outputs 
DM74AS157 Quad 1-of-2 Line Data Selector/Multiplexer 
DM74AS158 Quad 1-of-2 Line Inverting Data Selector/Multiplexer 
DM74AS160 Synchronous 4-Bit Decade Counter with Asynchronous Clear 
DM74AS161 Synchronous 4-Bit Binary Counter with Asynchronous Clear 
DM74AS162 Synchronous 4-Bit Decade Counter with Synchronous Clear 
DM74AS163 Synchronous 4-Bit Binary Counter with Synchronous Clear 
DM74AS168A Synchronous 4-Bit Up/Down Decade Counter 
DM74AS169A Synchronous 4-Bit Up/Down Binary Counter 
DM74AS174 Hex D Flip-Flop with Clear 
DM74AS175A Quad D Flip-Flop with Clear 
DM74AS181B Arithmetic Logic Unit/Function Generator 
DM74AS182 Look-Ahead Carry Generator 
DM74AS230 Octal TRI-STATE Bus Driver/Receiver with True and Inverting Outputs 
DM74AS231 Octal TRI-STATE Inverting Bus Driver/Receiver 
DM74AS240 Octal TRI-STATE Inverting Buffer/Line Driver/Line Receiver 
DM74AS241 Octal TRI-STATE Buffer/Line Driver/Line Receiver 
DM74AS242 Octal TRI-STATE Inverting Bus Transceiver 
DM74AS243 Octal TRI-STATE Bus Transceiver 
DM74AS244 Octal TRI-STATE Buffer/Line Driver/Line Receiver 
DM74AS245 Octal TRI-STATE Bus Transceiver with TRI-STATE Outputs 
DM74AS257 Quad TRI-STATE 1-of-2 Line Data Selector/Multiplexer 
DM74AS258 Quad TRI-STATE 1-of-2 Line Inverting Data Selector/Multiplexer 
DM74AS264 Look-Ahead Carry Generator 
DM74AS280 9-Bit Parity Generator/Checker 
DM74AS282 Look-Ahead Carry Generator with Selectable Carry Inputs 
DM74AS286 9-Bit Parity Generator/Checker with Bus-Driver Parity 1/O Port 
DM74AS373 Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74AS374 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74AS533 Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74AS534 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74AS573 Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74AS574 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
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Alpha-Numeric Index by Fam lly continues 


Advanced Schottky—Commercial Products (Continued) 

DM74AS575 Octal D-Type Edge-Triggered Flip-Flop with Synchronous Clear 

DM74AS576 Octal D-Type Edge-Triggered Flip-Flop with Inverted Outputs 

DM74AS577 Octal D-Type Edge-Triggered Flip-Flop with Inverted Outputs and Synchronous 


DM74AS580 Octal D-Type Transparent Latch with TRI-STATE Outputs 

DM74AS620 Octal Bus Transceiver 

DM74AS640 Octal TRI-STATE Bus Transceiver 

DM74AS645 Octal TRI-STATE Bus Transceiver 

DM74AS646 Octal TRI-STATE Bus Transceiver/Register 

DM74AS648 Octal TRI-STATE Inverting Bus Transceiver/Register 

DM74AS651 Octal TRI-STATE Inverting Bus Transceiver/Register 

DM74AS652 Octal TRI-STATE Bus Transceiver/Register 

DM74AS804B Hex 2-Input NAND Driver 

DM74AS805B Hex 2-Input NOR Driver 

DM74AS808B Hex 2-Input AND Driver 

DM74AS810 Quad 2-Input Exclusive-NOR Gate 

DM74AS811 Quad 2-Input Exclusive-NOR Gate with Open-Collector Outputs 

DM74AS832B Hex 2-Input OR Line Driver 

DM74AS873 Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 

DM74AS874 Dual 4-Bit D-Type Edge-Triggered Flip-Flop 

DM74AS876 Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 

DM74AS878 Dual 4-Bit D-Type Edge-Triggered Flip-Flop with Synchronous Clear 

DM74AS879 Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs and 
Synchronous Clear 

DM74AS880 Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 

DM74AS881B 4-Bit Arithmetic Logic Unit/Function Generator 

DM74AS1000A Quad 2-Input NAND Driver 

DM74AS1004A Hex Inverting Driver 

DM74AS1008A Quad 2-Input AND Driver 

DM74AS1032A Quad 2-Input OR Driver 

DM74AS1034A Hex Non-inverting Driver 

DM74AS1036A Quad 2-Input NOR Driver 

DM74AS1804 Hex 2-Input NAND Driver 

DM74AS1805 Hex 2-Input NOR Driver 

DM74AS1808 Hex 2-Input AND Driver 

DM74AS1832 Hex 2-Input OR Driver 

DM74AS2620 Octal Bus Transceiver/MOS Driver 

DM74AS2645 Octal TRI-STATE Bus Transceiver/MOS Driver 
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Section 1—Introduction to Advanced Bipolar Logic 


Guide to Bipolar Logic Families 

ALS/AS IC Device Testing 

AN-363 Designing with TTL 

AN-372 Designer’s Encyclopedia of Bipolar One-Shots 
AN-476 Guide to ALS and AS 

ALS/AS Functional Index and Selection Guide 
Glossary of Terms 

ALS/AS Test Waveforms 





Guide to Bipolar Logic 
Device Families 


Since the introduction of the first saturating logic bipolar in- 
tegrated circuit family (DM54/DM74), there have been many 
developments in the process and manufacturing technolo- 
gies as well as circuit design techniques which have pro- 
duced new generations (families) of bipolar logic devices. 
Each generation had advantages and disadvantages over 
the previous generations. Today National provides seven 
bipolar logic families. 


TTL (DM54/DM74) 
Low Power TTL (54L) 
Low Power Schottky (DM54LS/DM74LS) 
Advanced Low Power Schottky (DM54ALS/DM74ALS) 
Schottky (DM54S/DM74S) 
Advanced Schottky (DM54AS/DM74AS) 
FAST (54F/74F) 


TTL LOGIC (DM54/DM74) and (54xx) 


TTL logic was the first saturating logic integrated circuit fam- 
ily introduced, thus setting the standard for all the future 
families. It offers a combination of speed, power consump- 
tion, output source and sink capabilities suitable for most 
applications. This family offers the greatest variety of logic 
functions. The basic gate (see Figure 7) features a multiple- 
emitter input configuration for fast switching speeds, active 
pull-up output to provide a low driving source impedance 
which also improves noise margin and device speed. Typi- 
cal device power dissipation is 10 mW per gate and the 
typical propagation delay is 10 ns when driving a 15 
pF/4002 load. 


LOW POWER TTL (DM54L) 


The low power family has essentially the same circuit con- 
figuration as the TTL devices. The resistor values, however, 
are increased by nearly tenfold, which results in tremendous 
reduction of power dissipation to less than 49 of the TTL 
family. Because of this reduction of power, the device speed 


Voc 


INPUTA 


INPUTB 


TL/F/5534~1 
FIGURE 1.DM5400/DM7400 


is sacrificed. The propagation delays are increased three- 
fold. These devices have a typical power dissipation of 1 
mW per gate and typical propagation delay of 33 ns, making 
this family ideal for applications where power consumption 
and heat dissipation are the critical parameters. 


LOW POWER SCHOTTKY (DM54LS/DM74LS and 54LS) 


The low power Schottky family features a combined fivefold 
reduction in current and power when compared to the TTL 
family. Gold doping commonly used in the TTL devices re- 
duces switching times at the expense of current gain. The 
LS process overcomes this limitation by using a surface bar- 
rier diode (Schottky diode) in the baker clamp configuration 
between the base and collector junction of the transistor. In 
this way, the transistor is never fully saturated and recovers 
quickly when base drive is interrupted. Using shallower diffu- 
sion and soft-saturating Schottky diode clamped transistors, 
higher current gains and faster turn-on times are obtained. 
The National LS circuits and a majority of the former Fair- 
child LS circuits do not use the multi-emitter inputs. They 
use diode-transistor inputs which are faster and give in- 
creased input breakdown voltage; the input threshold is 
~0.1V lower than TTL. A few of the former Fairchild LS 
circuits use the traditional emitter inputs and thus have input 
breakdown ratings of 5.5V. These circuits are the open-col- 
lector gate types ’LS03, ’LSO5, ’LS22 and ’LS136; flip-flop 
types ’LS74, ’LS109, ’LS112 and ’LS113; and the clock in- 
puts of the ’LS490. Another commonly used input is the 
vertical substrate PNP transistor. In addition to fast switch- 
ing, it exhibits very high impedance at both the high and low 
input states, and the transistor’s current gain (8) significant- 
ly reduces input loading and provides better output perform- 
ance. The output structure is also modified with a Darlington 
transistor pair to increase speed and improve drive capabili- 
ty. An active pull-down transistor (Q3) is incorporated to 
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INPUTB 


TL/F/5534-—7 
FIGURE 2. DM54L00 
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yield a symmetrical transfer characteristic (squaring net- 
work). This family achieves circuit performance exceeding 
the standard TTL family at fractions of its power consump- 
tion. The typical device power dissipation is 2 mW per gate 
and typical propagation delay is 10 ns while driving a 15 pF/ 
2 k©. load. 


SCHOTTKY (DM54S/DM74S) 


This family features the high switching speed of unsaturated 
bipolar emitter-coupled logic, but consumes more power 
than standard TTL devices. To achieve this high speed, the 
Schottky barrier diode is incorporated as a clamp to divert 
the excess base current and to prevent the transistor from 
reaching deep saturation. The Schottky gate input and inter- 
nal circuitry resemble the standard TTL gate except the re- 
sistor values are about one-half the TTL value. The output 
section has a Darlington transistor pair for pull-up and an 
active pull-down squaring network. This family has power 
dissipation of 20 mW per gate and propagation delays three 
times as fast as TTL devices with the average time of 3 ns 
while driving 15 pF/2802 load. 


ADVANCED LOW POWER SCHOTTKY 
(DM54ALS/DM74ALS) 


The advanced low power Schottky family is one of the most 
advanced TTL families. It delivers twice the data handling 
efficiency and still provides up to 50% reduction in power 
consumption compared to the LS family. This is possible 
because of a new fabrication process where components 
are isolated by a selectively grown thick-oxide rather than 
the P-N junction used in conventional processes. This re- 
fined process, coupled with improved circuit design tech- 
niques, yields smaller component geometries, shallower dif- 
fusions, and lower junction capacitances. This enables the 
devices to have increased f7 in excess of 5 GHz and im- 


proved switching speeds by a factor of two, while offering 
much lower operating currents. 


TL/F/5534-3 
FIGURE 3. DM54LS00/DM74LS00 


In addition to the pin-to-pin compatibility of the ALS family, a 
large number of MSI and LS! functions are introduced in the 
high density 24-pin 300 mil DIP. These devices offer the 
designers greater cost effectiveness with the advantages of 
reduced component count, reduced circuit board real-es- 
tate, increased functional capabilities per device and im- 
proved speed-power perfomance. 


The basic ALS gate schematic is quite similar to the LS 
gate. It consists of either the PNP transistor or the diode 
inputs, Darlington transistor pair pull-up and active pull- 
down (squaring network) at the output. Since the shallower 
diffusions and thinner oxides will cause ALS devices to be 
more susceptible to damage from electro-static discharge, 
additional protection via a base-emitter shorted transistor is 
included at the input for rapid discharge of high voltage stat- 
ic electricity. Furthermore, the inputs and outputs are 
clamped by Schottky diodes to prevent them from swinging 
excessively below ground level. A buried N+ guard ring 
around all input and output structures prevents crosstalk. 
The ALS family has a typical power dissipation of 1 mW per 
gate and typical propagation delay time of 4 ns into a 
50 pF/2 k©. load. 


ADVANCED SCHOTTKY (DM54AS/DM74AS) 


This family of devices is designed to meet the needs of the 
system designers who require the ultimate in speed. Utiliz- 
ing Schottky barrier diode clamped transistors with shallow- 
er diffusions and advanced oxide-isolation fabrication tech- 
niques, the AS family achieves the fastest propagation de- 
lay that bipolar technology can offer. The AS family has 
virtually the same circuit configuration as the ALS family. It 
has PNP transistor or diode inputs with electrostatic protec- 
tion base-emitter shorted transistors. The output totem-pole 
consists of a Darlington pair transistor pull-up and an active 


TL/F/5534-2 
FIGURE 3a. 54/74LS00 





pull-down squaring network. The inputs and outputs are 
Schottky clamped to attenuate critical transmission line re- 
flections. In addition, the circuit contains the “Miller Killer” 
network at the output section to improve output rise time 
and reduce power consumption during switching at high 
repetition rates. The AS family yields typical power dissipa- 
tion of 7 mW per gate and propagation delay time of 1.5 ns 
when driving a 50 pF/2 kf. load. 


FAST® TECHNOLOGY 


FAST (Fairchild Advanced Schottky TTL) circuits are made 
with the advanced isoplanar I! process, which produces 
transistors with very high, well-controlled switching speeds, 
extremely small parasitic capacitances and fy in excess of 
5 GHz. lsoplanar is an established National process, used 
for years in the manufacture of bipolar memories. CMOS, 
subnanosecond ECL and ISLT™ (lsoplanar Integrated Injec- 
tion Logic) LS] devices. 


In the isoplanar process, components are isolated by a se- 
lectively grown thick oxide rather than the p+ isolation re- 
gion used in the planar process. Since this oxide needs no 
separation from the base-collector regions, component and 


Voc 
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INPUTB 


TL/F/5534~4 
FIGURE 4. DM54S00/DM74S00 


chip sizes are substantially reduced. The base and emitter 
ends terminate in the oxide wall; masks can thus overlap 
the device area into the isolation oxide. This overlap feature 
eliminates the extremely close tolerances normally required 
for base and emitter masking, and the standard photolitho- 
graphic processes can be used. 


SELECTING A FAMILY 


Two factors shoud be considered when choosing a logic 
family for application, speed and power consumption. New 
logic families were created to improve the speed or lower 
the power consumption of the previous families. The follow- 
ing tables rate each family. 


Speed Power Consumption 


Fastest AS/F Low 


Slowest 


TL/F/5534-5 
FIGURE 5. DM54ALS00/DM74ALS00 
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FIGURE 6. DM54AS00/DM74AS00 
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Bipolar Logic Family Electrical Characteristics Over Operating Temperatures 
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DM5400/DM7400 
2-Input NAND 


Mil/Com 
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Mil 
Com 


Mil 
Com 


Mil 

Com 

Mil 400 
Com 


400 300 
Gate Power x 
Delay Product 
DM5474/DM7474 
D Flip-Flop (CLK to Q) 


(PS or CLR to Q) 


(CLK Hl) 
(PS or CLR LOW) 


Mil/Com 

(CLK/D) 100/50 
(PS/CLR) 40/120 100/150 
(CLK/D) —3.2/-16 R : —4/-2 
(PS/CLR) —1.6/-3.2 8B E —4/-6 
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Bipolar Logic Family Electrical Characteristics Over Operating Temperatures (Continued) 


| om | ts | ms [os | as | Fast | units 


DM5474/DM7474 (Continued) 


Mil/Com 


Note: See Test Waveforms in this section for loading conditions, t, and ty are measured from 10% to 90% of waveform. 
Note: NM-H is noise margin high, NM-L is noise margin low. 
* Typical values. Other values are limit values. 


Bipolar Logic Family Output Source/Sink Capability: 54/74 Families 





Output 


Standard 
Buffered 


Bus Driver 


Fan-In and Fan-Out 


ts} ais {| s_{ as} fast _ 


Input Load i 1.25 0.5 
0. a 0. 1.25 0. ee 0.375 


Output Drive a 25 
i 2 5 is 5 12.5 


Note: UNIT LOAD (U.L.) Standard is referenced with respect to standard TTL device loading. It is defined as: 
1U.L. = 40 pA (HIGH State) 
1U.L. = 1.6 mA (LOW State) 





ALS/AS IC Device Testing 


Understanding the intent and practice of IC device testing is 
vital to insuring both the quality and proper usage of inte- 
grated circuits. All National Semiconductor data sheets list 
the AC and DC parameters with min and/or max limits, 
along with forcing functions. Understanding when a part 
fails the limit, and which forcing functions are really tighter, 
is critical when determining if an IC device is good or bad. 


All of National’s databook parameters are defined and guar- 
anteed for ‘worst-case testing.” Input loading currents (fan- 
in) are tested at the input and Vcc levels that most increase 
that loading, while the output drive capability (fan-out) is 
tested at the input and Vcc levels that most decrease that 
capability. Icc is tested with the input conditions and Vcc 
level that yield the greatest Icc value, and Vo_amp is tested 
such that the negative voltage is maximized for the given 
clamp current. The fan-in and fan-out specs are contained 
in the lin, lon, I and Io, values. To guarantee these fan-in 
and fan-out limits at 10, the Io, must be at least 10 times 
the lj, and the oy must be at least 10 times the lj. Be 
aware that the fan-in and fan-out specifications are valid 
only within a given device family. The standard input loading 
and output drives are shown in Table I. 


Notice that the lo, is at least 10 times the I), and that the 
lon is greater than 10 times the liq. Also notice that these 
are “standard” drive and load currents for single sink out- 
puts and inputs. Certain devices may have multiple load in- 
puts where the input line goes to several input structures 
and has, say, 2 or 3 times the normal Ii, and |) loading. 


Certain other devices will have ‘triple sink” outputs that can 
drive 3 times the standard Io, and Ioy currents. These de- 
vices are generally bus drivers, or drivers intended to drive 
highly capacitive loads. Finally, there are certain devices 
that have PNP inputs that reduce the I) loading to typically 
—200 A, thus allowing an increased DC fan-in of 20. One 
must therefore be careful when interfacing many different 
types of devices, even in the same family, and not simply go 
the “fan-out of 10” rule. 


When dealing with any kind of device specification, it is im- 
portant to note that there exists a pa/r of test conditions that 
define that test: the forcing function and the limit. Forcing 
functions appear under the column labeled “Conditions” 
and define the external operating constraints placed upon 
the device tested. The actual test limit defines how well the 
device responds to these constraints. For example, take the 
parameter VoH(min) for the DM74LS00. it is tested at 
Vecimin) = 4.75V commercial, using anloy = —400 pA. If 
we required an Ioy = —800 BA, this would be a ‘“‘tighter”’ 
test, as the output voltage drops with increased lox. Hence, 
a device that would pass the — 800 pA Ioy would also pass 
the —400 pA Ion, but not necessarily the other way around. 
Futhermore, Voy tracks with Vcc, which is why Vocimin) is 
the worst-case testing, and not Vcc(max)- Finally, forcing in- 
puts to threshold represents the most difficult testing be- 
cause this puts those inputs as close as possible to the 
actual switching point and guarantees that the device will 
meet the Viy/Vi_ spec. 


TABLE 1. Fan-in/Fan-Out 


Device Family 


Low Power 
Schottky 


Input Loading Output Drive 


it = —1.6mA 
liq = 40 pA 


iL = —400 pA 


lol = 16mA 
loH = — 400 pA 


NH = 20 pA 


Advanced Low 
Powered Schottky 


iL = —100 mA 


lin = 20 pA 


Schottky iL = —2mA 
ly = 50 pA 


li = —500 pA 


lo. = 20mA 
lon = — 1mA 


lol = 20 mA 


Advanced 
Schottky 


liq = 20 pA 
li, = —180 pA 


Low Power 


fH = 10 pA 


lon = —2mA 


lop = 2mA 
lol = 3.6mA 
lon = —200 pA 


I = —600 pA 


liq = 20 pA 








Bulysea | 891A9q D1 SV/STV 





ALS/AS IC Device Testing 


Tables II and Ill show the “direction” of the looser/tighter 
testing for most common DC parameters. Notice that one 
can tighten either the forcing function or the limit, or both. 
Tightening either one is sufficient to insure a tighter test. 
Also notice the difference between max and min limits. For 
los (double-ended limits), even though —20 mA is more 
positive than —100 mA, and is mathematically the max limit, 


the magnitude of the number is the determining factor when 
deciding which is the max limit. The negative sign simply 
implies the direction that the current is going, with a nega- 
tive current leaving the device, and a positive current enter- 
ing the device. Table !I shows the direction of tighter forcing 
functions, while Table tIf shows the direction of tighter limits. 


TABLE II. Looser/Tighter Forcing Functions Example: DM74ALS00 


ViH(min) 
ViL(max) 
Vik(max) 
VoH(min) 
Vot(max) 


Ii(min) 
liH(max) 
IWL(max) 
'OS(max) 
los(min) 
ICCH(max) 
ICCL(max) 





Following are the test set-ups that are used to test the DC 
parametrics. In each case, the gate connection, equivalent 
circuit schematic and resultant voltage/current plot are 
shown. 

The indicated graphs are typical of LS products and are 
similiar to other bipolar logic families. The schematics 
shown are for single inversion devices and represent gener- 
alized circuits. 


OUTPUT VOLTAGE LOW LEVEL (Voz) 


Both inputs are connected to logic “1” values (assuming an 
inverting gate) and forced at the Vjy specs. Vcc minimum is 
used, and Io, is forced on the output. The resulting Voy is 


Vor VS lo. 
Typical ALS Device Curve 





TL/F/10621-1 


Vin wich { 


(a 


TL/F/10621~3 


TL/F/10621-5 


measured. For typical LS products, the military and com- 
mercial test points are indicated on the Vo, vs Io. graph. In 
each case, the device must not exceed the Vo, spec when 
the lo, current is being forced. 


OUTPUT VOLTAGE HIGH LEVEL (Von) 

One input is tied high (any value above 2.0V) and the other 
input is forced at the V;_ threshold (assuming a single inver- 
sion gate). The minimum Vcc value is used. Each input is 
tested independently and the Io current is forced. The re- 
sulting Voy is measured. The Vox VS Ion graph shows the 
military and commercial Voy/loy test points for standard 
LS products. 


Vou V8 lon 
Typical ALS Device Curve 


lon 
—400 pA 
—400 pA 


TL/F/10621-2 


Not 


TL/F/10621~4 


TL/F/10621-6 
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INPUT CURRENT HIGH LEVEL (1)1) 


liq tests the input leakage in the high state. For MET, diode, 
and PNP input, the test set-up consists of all inputs except 
the one under test tied high (greater than Vj). The remain- 
ing input has the Vi} value forced upon it, and the resultant 
I is measured. This test checks for emitter-to-collector in- 
verse transistor action for MET inputs, and reverse bias 
leakage for diode and PNP inputs. 


For MET inputs, there is also an additional set-up for Ijy 
testing that checks for emitter-to-emitter transistor action. 
This is done with all the other inputs tied to ground. 


MAXIMUM INPUT CURRENT (1)) 


{; or BVixy testing is the same as the emitter-to-collector 
leakage test (Ij) and guarantees that the input will not pass 
more than the specified current at the stated specification 
(100 pA at 7V for LS). 


lin VS Vin (High State) 
Typical ALS Device Curve 


TL/F/10621-7 


Voc = MAX 


co 
= TL/F/10621-9 


we 
# 


TL/F/10621-11 


1-12 


INPUT CURRENT LOW LEVEL (1,) 

One input at a time is tested with the other inputs tied to a 

solid “1”’ value. Vcc is set to the maximum value and the 

Vit value is forced. Ij_ is then measured. 

_ Noc- Mit + Vee)] 
R1 

_ Neo ~ Wi + Vswil 
Ri 

_ Neo ~ Wii + Vee)! 

Rix Bp 
li is intended to measure the value of the base pull-up re- 


sistor on the input, and to guarantee the maximum input 
load an IC presents. 


lie Standard Inputs 


Ne Diode Inputs 


hie PNP Inputs 


lin VS Vin (Low State) 
Typical ALS Device Curve 


Nie Vit 
—400 pA 0.4V 
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Voc = MAX 


OPEN 
OR 
LOGIC 1 


Vin 


a 
# 


TL/F/10621-10 
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OUTPUT SHORT CIRCUIT CURRENT (Igs) 

log is measured with Vcc(max) and the OV forced on the 
output while it is in the high state. The resultant current is 
measured. The purpose of this is to check the los resistor 
that forms the Darlington’s collector pull-up. This parameter 
is important as it reflects both the maximum current the de- 
vice will draw and the maximum drive it will provide when it 
is switching from low to high. 

Caution must be taken when measuring TTL, LS and S out- 
puts as the power dissipated on the die will be substantial. 
log shorts should not be maintained in excess of one sec- 
ond or damage to the device may result. 


los VS Vo 
Typical ALS Device Curve 


losmax —112mA 


los min —30mA 


TL/F/10621-13 


Loic “0” Vour =0V 


TL/F/10621-15 


TL/F/10621-17 


SUPPLY CURRENT HIGH LEVEL (Iccy) AND SUPPLY 
CURRENT LOW LEVEL (Icc_) 

Both Iccpy and Icc are tested using the Voc maximum val- 
ue. The inputs are set to the values necessary to achieve 
the output in the desired state. All outputs are left open, 
neither sourcing nor sinking current. The goal of this test is 
to guarantee the maximum quiescent operating power that 
the device will draw. 


Icct V8 Voc 
Typical ALS Device Curve 


TL/F/10621-~14 


LOGIC ‘‘1"’ 
AND 
LOGIC *'0" 


TL/F/10621~16 


TL/F/10621-18 
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INPUT CLAMP VOLTAGE (Vic OR Vix) 


VcLampP(Vix) is measured with all but one input tied high and 
the !j« current forced on the remaining input. Vcc is set to 
the minimum and the Vix voltage is measured. 


OUTPUT TRI-STATE CURRENT HIGH LEVEL (loz) AND 
OUTPUT TRI-STATE CURRENT LOW LEVEL (loz) 


TRI-STATE® Isink and lsournce are measured with the out- 
put control input tied to the appropriate threshold value 
(usually Vi_ = 0.8V) and with Voc(max): This is to insure that 


Vix VS Ik 
Typical ALS Device Curve 


lik Vik 
-18mA = ~—1.5V 
6 
“12 08 -04 


Vix (¥) 
TL/F/10621-19 


Vcc =MIN 
cae 


TL/F/10621-21 


Vik 
Ik 


TL/F/10621-22 


the output will have the greatest drive capability and the 
TRI-STATE control can effectively “turn off” the output un- 
der these conditions. 

TRI-STATE Isinx: Output is set in the high state and then 
TRI-STATE mode. Voz, = 0.4V is then applied. The cur- 
rent drawn out of the device is then measured. 
TRI-STATE Isource: Output is set in the low state and then 
TRI-STATE mode. Vozy = 2.7V is then applied. The cur- 
rent drawn into the device is then measured. 


loz VS Voz 
Typical ALS Device Curve 


loz Voz 
loz —20pA 0.4V 
10 lozH +20pA 2.7V 
0 
10 
0 2 4 6 


Voz (¥) 
TL/F/10621-20 


TL/F/10621~23 





HIGH LEVEL OUTPUT CURRENT (OPEN-COLLECTOR 
DEVICES ONLY) 


Icex is tested with the output in the high state. Vcc is set to 
5.0V and the specified voltage (5.5V for LS) is applied to the 
output. The inputs are at the threshold values (0.8V and 
2.0V, depending upon the logic to put output in the high 
state) and the resulting Icey leakage current is measured. 


Icex VS VouT 
(Open-Collector Device) 
Typical ALS Device Curve 





4 
Your (V) 
TL/F/10621-24 


Vcc = MAX 


Vin LOW > Vour = MAX 


TL/F/10621-25 


TL/F/10621-26 


AC SWITCHING CHARACTERISTICS 


The AC switching characteristics are generally measured in 
units of time (commonly in nanoseconds), and define how 
long it takes for the signal to propagate from the input to the 
output. The definitions used in determining the pass/fail 
status of each limit are not the same for AC as they are for 
DC. The distinction lies in the fact that for DC operation 
there exists one characteristic V-] curve on which the device 
must operate. Devices are good if they operate on the cor- 
rect side of the limit, and bad if they operate on the wrong 
side of the limit. When dealing with certain AC parameters 
(fax: tsET-UP, tHOLD, tRELEASE, tpw), the device can, and 
usually does, operate on both sides of the databook limit. 
The limit really implies a boundary that all devices are guar- 
anteed to exceed. Depending upon the parameter, the de- 
vice will either operate at all values above and some below 
the limit, or it will operate at all values below and some 
above the limit. In each case, the device is only guaranteed 
to operate for all values on one side of the limit. Although 
the device will also operate beyond the limit, it is not guaran- 
teed to. Furthermore, device operation beyond the limit is 
not considered a failure. For instance, take the fyyax param- 
eter with a min limit of 25 MHz. All devices are guaranteed 
to operate at all frequencies below 25 MHz and will operate 
in excess of 25 MHz, although this is not guaranteed. Now, 
take the example of tse7-yp with a minimum limit of 25 ns. 
All of the devices are guaranteed to operate with a set-up 
time of 25 ns and longer, and will operate with set-up times 
below 25 ns, although this is not guaranteed either. Be 
aware that both of these specifications are listed in the mini- 
mum column in the databook, but the interpretation of what 
is failing differs significantly. 

Propagation delays (called prop delays and denoted by the 
symbols tp, and tp_y) are specified as maximum limits, 
and guarantee the maximum time one must wait to insure 
that the correct data has appeared at the device’s output. 
Each propagation delay is specified from one input to one 
output only. 


Input set-up and hold times (including tRELEAseE) specify 
how long one input must be stable at a particular logic level 
prior to an action occurring at another input. For example, 
take the DM54/74LS74 positive-edge-triggered D flip-flop. 
The “set-up 1” specification defines how long a logic “1” 
must be present and stable at the DATA input prior to the 
positive edge of the CLOCK to insure that the device will 
recognize that data as a “1”. There also exists a “hold 1” 
specification which specifies how long a logic “1” must be 
held after the active edge of CLOCK for the device to recog- 
nize that logic ‘1’. Both the set-up and hold times must 
always be met or the device will not necessarily bring in the 
proper data. Set-up times are generally positive, while hold 
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times may be either positive or negative, usually negative. 
The meaning of a negative hold time is that the data may be 
removed from the input prior to the active edge of CLOCK, 
and the CLOCK will still bring in the desired data. Set-up 
and hold times are specified as minimum values, since this 
defines the minimum time data must be stable prior to any 
change at the CLOCK input. Removing the data sooner than 
the minimum time may cause improper action on the part of 
the device. 


trRELEASE iS specified on devices where there is an input 
that must be set inactive prior to the active edge of CLOCK. 
Such inputs are usually overriding inputs like CLEAR and 
PRESET. With CLEAR active, it will prevent the device from 
switching on the CLOCK signal. tae_ease is defined as the 
time it takes for the CLEAR input to “release” the device for 
clocking action, and is specified as a minimum. This repre- 
sents the maximum delay required between CLEAR going 
inactive and the active edge of CLOCK to insure proper 
device operation. 


All devices that have a CLOCK input also have a specifica- 
tion that defines the maximum speed that the CLOCK can 
be driven, called fyax. This specification is defined as a 
minimum specification and states that all of the devices will 


be able to operate at frequencies up to 25 MHz. For the 
DM54/74LS74 with an fax of 25 MHz, all of the devices 
are guaranteed to operate at all clock frequencies, up to 
and including 25 MHz. Although no devices are guaranteed 
to operate above fyax (only below it), most devices will 
operate beyond the maximum specification. The minimum 
limit does not state that the device will not operate below 
fuax or that any devices that do are bad, but rather that all 
the devices will operate up to the limit. 


Table IV shows the direction of the tighter testing for the 
more common AC parameters. All prop dealys (those AC 
parameters that have the symbols tp,_y or tp.) have simple 
min/max limits. The device is guaranteed to operate within 
the bounds of the min/max limits, and any operation outside 
these limits denotes a device failure. tset-up, tHoLD, fax, 
and tre_ease Parameters have limits that denote guaran- 
teed operation boundaries (i.e., the device is guaranteed to 
operate up to the boundary) but no guarantee is made con- 
cerning the device operation (or lack of it) beyond the 
boundary. 

For detailed information on the AC waveforms, please see 
the test waveforms in this section. 


TABLE IV. Looser/Tighter AC Test Limits Example: DM74ALS74A 


| Nominal | Tighter | Units _| 


Looser 


fmax(min) 
tPLH(max) CLK 
. PRE, CLR 
tPLH(min) CLK 
PRE, CLR 
tPHL(max) CLK 
PRE, CLR 


tPHL(min) ‘CLK 
PRE, CLR 
CLK-HI 


twimin) 

CLK-LO 

PRE, CLR-LO 
tsu(min) DATA 

PRE, CLR-INA 
tHOLD(min) DATA 








Designing with TTL 


54/74 series TTL has been used for more than a decade 
with excellent results, and continues to be a standard 
choice for design engineers because of the wide perform- 
ance range and system optimization possible from the dif- 
ferent families available. 54/74 logic comes in 8 different 
speed/power families (standard TTL, LS, S, ALS, AS, L, and 
F) that allow a design engineer to select device perform- 
ance to suit his needs. Understanding the differences and 
the general limitations of all these families will go a long way 
toward insuring that a system will operate as intended with 
the minimum of corrections and redesigning. 


FAMILY COMPATIBILITY: Intermixing Logic Types in 
One Design 


Family interchangeability is a beneficial characteristic of the 
different TTL families and provides the designer with the 
ability to customize specific areas of his design in order to 
accomplish the task of achieving both high performance 
and the lowest power consumption possible. However, in- 
terchangeability is not simply a matter of replacing, say, an 
S00 for an LSOO to improve the speed and replacing an 
LSOO for an SOO for power savings. One must also look at 
the DC and AC characteristics to insure that the replace- 
ment device will be compatible with the existing circuit. The 
DC problems include input loading and compatible output 
drive capabilities. The AC problems include insuring that the 
new device speeds will be acceptable to the rest of the 
system. The different logic families also generate different 
amounts of noise and have different noise immunity. Finally, 
measure points for the AC parameters of the different fami- 
lies, although very similar, do vary some, and this will require 
attention. 


SUPPLY RAILS: Why Not to Exceed the Specs 


All bipolar logic (both junction and oxide isolated) is made 
up of selectively located regions of differently doped materi- 
als that form transistors, resistors, and diodes. Because of 
this, certain overall requirements are necessary to insure 
that the IC will be able to perform its task without interfer- 
ence from its environment. The first characteristic of bipolar 
devices is that the two power rails (Vcc and ground) repre- 
sent the two voltage extremes that should be used in any 
system. Certain exceptions exist, primarily inputs and open- 
collector outputs that are pulled up to higher voltages than 
Voc. However, while it is occasionally permissible to exceed 
the Vcc specification, it is never permissible to drive any 
input or output more than 0.5V below the ground reference. 
This limitation is due to the method used to electrically iso- 
late the many circuit elements that are present on a bipolar 
IC. Oxide isolated devices use an oxide layer surrounding 
the various transistor and resistor tanks to provide an insu- 
lating barrier, while the original junction isolated devices use 
reverse biased PN junctions to provide that barrier. In both 
cases, the circuit is built on a P-type substrate that uses 
reverse biased PN junctions to separate the different circuit 
elements. The ground pin is electrically connected to the 
substrate and must be the most negative voltage on the 
device. When an input or output pin is taken below ground, 
the normally reverse biased isolation regions between the 
elements become forward biased and electrically connect 
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these elements together, thus eliminating the integrity of the 
circuit. This may or may not result in actual damage to the 
device depending upon the magnitude of the violating signal 
and the specifics of the device being violated. This holds 
true for both junction and oxide isolated logic. Oxide isolat- 
ed logic may provide more margin before failing (thereby 
“working” in some marginal designs), but it is nevertheless 
subject to the same kind of limitations as junction isolated 
logic. ; 


IMPROPER GROUNDING: Noise Immunity, 
Floating Grounds 


Bipolar logic uses the ground rail as the signal reference. 
Consequently, any modulation on the ground line wiil be 
directly added to the signal voltage. The logic ‘‘O” input 
noise margin is guaranteed as the difference between the 
Vo and Vi_ specification, and the logical “1” input noise 
margin is guaranteed as the difference between the Voy 
and Viy specification. This noise margin is intended to be 
protection against a reasonable amount of noise present. 
Insufficient grounding techniques can cause significant IR 
and |, drops on the ground line between two ICs and result 
in a “floating” ground line. This is due to the large currents 
that are present on ground and Vcc during high speed 
switching and means that the two devices are not using the 
same reference point. Any voltage drop in the ground line is 
added to the signal and ends up consuming some of the 
noise margin. Eventually, the mismatch caused by the float- 
ing ground will exceed the total noise margin and cause 
erroneous data to propagate through the system. The solu- 
tions to this problem are many and varied, but all of them 
revolve around improving the system grounding and include 
such ideas as providing separate signal and power grounds. 


Vcc NOISE AND DECOUPLING: Providing Clean Power 


The Vcc power rail is also susceptible to both IR and I. 
voltage drops. The problems that arise from the Vcc line are 
not the same as the problems that arise from the ground 
line. Since the Voy level tracks the Vcc almost exactly, any 
voltage loss on the Vcc line is directly transferred to the 
Vou level. However, the noise margin for the logic high 
state is typically 700 mV for commercial and 500 mV for 
military product, versus 400 mV and 300 mV for commercial 
and military product, respectively, for the logic low level. The 
main consequences of a drooping Vcc line now become 
lot/lon drive capability, and the AC performance in critical 
applications. Although bipolar devices are only guaranteed 
to operate over a given Vcc range (5V + 10%), these de- 
vices typically function to Vcc values as low as 4V. Be 
aware that if the device does indeed function down to 4V, 
the AC and DC characieristics will be compromised, some 
quite severely. 


Designing in a good power distribution system will insure 
that all the devices in the circuit will perform the same, re- 
gardless of their physical location. Properly decoupling the 
Vcc against both high and low frequency noise will help 
eliminate any problems with individual device operation. 
High frequency noise (100 MHz and above) comes primarily 
from two sources, while low frequency noise (less than 
25 MHz) results from primarily one source. 
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SOURCES OF HIGH FREQUENCY NOISE 
ON THE Voc LINE 


1) High frequency noise results from the device rapidly 
switching logic levels. The bulk of the switching current from 
a low to high transitions shows up in Icc current surges, 
while the bulk of the switching current from a high to low 
transition shows up in ground current surges. 


2) Noise is transmitted through the changing magnetic fields 
that result from the changing electric fields in a switching 
line and are picked up on adjacent signal paths. 


Note that the frequency causing the noise is not the signal’s 
frequency, but the frequency of the signal’s slew rate. For 
instance, in an SOO that is switching OV to 3V at 1 MHz, the 
slew rate of the output is typically about 1 ns/V, which is a 
frequency of around 160 MHz. The faster the slew rate, the 
higher the frequency, until one has an ideal square wave 
with infinite frequency. It is this frequency component that 
gives rise to the strong magnetic fields associated with 
switching bipolar devices. 


SOURCES OF LOW FREQUENCY NOISE 
ON THE Vcc LINE 


1) Low frequency noise results from the change in the Ioc 
current demand as devices change state. For instance, 
gates, flip-flops, and registers will draw different loco cur- 
rents, depending upon the state of the outputs. 


The most commonly used method for countering these 
noise problems is to decouple the Vcc line. With this ap- 
proach, capacitors are used to stabilize the Vcc line and 
filter out the unwanted frequency components. A small val- 
ue capacitor (i.e., 0.1 pF) is used near the device to insure 
that the transient currents arising from device switching and 
magnetic coupling are minimized. A large value capacitor 
(i.e., 50 pF to 100 F) is used on the board in general to 
accommodate the continually changing Icc requirements of 
the total Vcc bus line. The following table shows a rough 
“rule of thumb” approach to determining how many capaci- 
tors to use for a given number if ICs. Be aware that the table 
is not a hard and fast rule, and that you must always evalu- 
ate your particular application to insure that there is suffi- 
cient Vcc decoupling. When using these guidelines, be sure 
that the devices are located near each other and near the 
capacitor. If the capacitor is too far away, IR and I, drops 
will diminish the capacitor’s effect. All capacitors (especially 
the 0.01 Fs) must be high frequency RF capacitors. Disk 
ceramics are acceptable for this application. Keep in mind 
that, in synchronous systems, since a majority of the devic- 
es will be switching at once, alter your power distribution 
system accordingly. 


Device Family Number of Capacitors 
AS, S, ALS, LS, H 1 Cap per 1 device 
TTL,L 1 Cap per 2 devices 


TYING ALL UNUSED INPUTS TO A SOLID LOGIC LEVEL 


Unused inputs on TTL devices float at threshold, anywhere 
from 1.1V to 1.5V, depending upon the device and its family. 
While this usually simulates a “high”, many application 
problems can be traced to open inputs. Inputs floating at 
threshold are very susceptible to induced noise (transmitted 


from other lines) and can easily switch the state of the de- - 


vice. A good design rule is to tie unused inputs to a solid 
logic level. Inputs are usually tied to Vcc through a 1 kN to 
5 k©Q. resistor, since tying them to ground means supplying 
the lj_ current instead of the lj} current. |), is several orders 
of magnitude greater than I). The resistor is recommended 


to protect the input against Voc voltage surges and to pro- 
tect the system against the possibility of the input shorting 


directly to ground. A single 1k resistor can handle up to 10 


inputs. 
TERMINATIONS: Why Terminate a Transmission Line? 


Whenever signals change voltage levels, a wavefront is cre- 
ated that propagates according to the characteristics of the 
transmission line being used. If the overall length of the sig- 
nal path is short compared with the signal’s wavelength 
(1/frequency), then none of the complications of transmis- 
sion lines are present. However, if the length of the signal 
path is long in comparison, then the wavefront will be signifi- 
cantly affected by the geometry and composition of that 
transmission line. 


Fortunately, when dealing with a single board layout, the 
distances are usually short enough that one need not worry 
about the difficulties of terminating or impedance matching 
the line. However, if one is driving between boards or over 
long distances, he must be aware of the characteristics in- 
volved. When dealing with transmission lines it is necessary 
to know the impedance of the line. Every time the signal 
wavefront encounters a discontinuity (a point where the im- 
pedance changes, whether from a branch, junction or be- 
cause of a change of environment), the opportunity for re- 
flections and standing waves is present. These waves can 
easily cause the loss of the signal’s integrity, having the 
ability to build voltages that are large enough to destroy an 
IC. Proper tine termination will insure that the signal propa- 
gates down the line and is totally absorbed at the receiving 
end, thus preventing these waves from occurring. 


Listed below is a guideline to the types of transmission lines 
to use when sending signals over various distances. 


0” to 12” Single wire conductor OK. Use point-to-point rout- 
ing and avoid parallel routing if possible. Ground 
plane recommended, but not mandatory. Space 
conductors as far apart as possible to reduce line 
to line capacitance. 


12” to6’ Dense ground plane required with wire routed as 
closely as possible. Twisted-pair lines or coaxial 
cable mandatory for clock lines and recommend- 
ed for all sensitive control lines. 


Over6’ Use fully terminated transmission lines. Avoid the 
use of radially distributed lines and avoid sharp 
bends in the line. Be aware that transmission 
lines have complex impedances and are not sim- 
ply resistive in nature. 


BUS DRIVERS: On Board vs Off Board 


Many of the TRI-STATE® buffers and flip-flops are intended 
to connect directly to the system bus and must be able to 
drive heavily capacitive loads. Keeping this in mind, all of 
National’s LS TRI-STATE devices have “triple-sink” capa- 
bility; that is, the Io and IoH drive currents have been tri- 
pled. However, these devices are intended to drive single 
board buses. Driving off the board with these devices can 
easily lead to serious problems. 


When using standard logic bus drivers on a single board, be 
aware that many of the octal and bus oriented devices have 
PNP inputs to reduce DC loading. PNP inputs on 54S/74S 
devices tend to be more capacitive than the corresponding 
diode or emitter inputs, and as such, compromise the AC 
loading of the bus. Careful attention must be given to both 
DC and AC loading when driving heavily loaded buses. PNP 





inputs on LS/AS/ALS operate at significantly lower currents 
and do not significantly increase capacitive load. 


It is strongly recommended that any time a bus line leaves a 
board, interface bus drivers be used. These devices (see 
National’s 1986 Interface/Databook) are specifically de- 
signed to impedance match different kinds of transmission 
lines and have the necessary current drive to handle the 
job. Using an ordinary logic device will usually yield poor 
results. If one must drive a transmission line with a logic 
device, there are some guidelines that should be followed to 
minimize the problems that can result. 


1) Take care to properly terminate the bus. Be aware that 
every time a signal passes through a different impedance, 
an interface is created and that any impedance mismatch 
will result in reflections. 


2) Never drive off the board with a bistable element like a 
flip-flop or a latch. This is because those devices are very 
susceptible to reflected waves changing their state. By buff- 
ering the output of the latch with another device, the reflect- 
ed wave can affect the output of the buffer, but not the 
latch. This means that when the wave finally dies out, the 
latch will still have the proper data and the buffer will ‘snap 
back” to the proper output. 


3) Be sure to carry an adequate ground plan with the signals 
and to shield the bus. Carrying a good ground plan (use 
multiple ground lines spaced around the connector if possi- 
ble) will reduce the problem of floating ground, and the 
shielding will help protect the signal lines for induced noise. 
Using twisted-pair transmission lines for critical signals 
helps to eliminate the capacitive coupling that can degrade 
signals, or even cause false signals. 


4) It is best to buffer any clock or control lines that depend 
upon fast, clean switching. Buffering at both the sending 
and receiving end will go a long way toward insuring that the 
clock can accomplish its goals. 


5) Use the devices with Schmitt inputs to add to the noise 
margin of the receiving device. This will help increase the 
noise rejection of the system. Decouple each receiver sepa- 
rately, connecting the capacitor directly between ground 
and Vcc. Make sure that the device ground is tied directly to 
the bus ground. 


6) If using open-collector devices to drive the bus, add a 
pull-up resistor on the input to the receiving device if the lo. 
current of the driving device can handle it. A resistance in 
the 3009 range will significantly improve the signal’s rise 
time. 


AC LOADING: What Do AC Loads Look Like, and Why? 


The standard AC load for all of the logic families, except 
ALS and AS, is built around a diode chain to ground and a 
pull-up resistor to Vcc with added capacitance. This load is 
designed to look like the standard logic circuit input struc- 
ture, and to simulate the appearance of switching in an ac- 
tual application. For ALS and AS, the load is built around a 
resistor to ground and added capacitance. This is primarily 
for the requirements of high speed device testing. There 
also exists a set of standardized military AC loads that were 


designed to approximate the input structure, while using no 
switches for the TRI-STATE parameters. Please see wave- 
forms in this section. In the final analysis of these loads, it 
must be kept in mind that they represent a standard that can 
be used to determine the quality of an IC. No load will be 
able to predict exactly how a aevice will perform in a circuit 
or the speeds that a device can achieve in a good test jig 
with the spec load, as compared to the speeds that a device 
will produce in an application. 


OPEN-COLLECTOR DEVICES: What They Are, 
How to Use Them 


Open-collector devices are totem pole outputs where the 
upper output (usually a Darlington transistor) is left out of 
the circuit. As such, these devices have no active logic high 
drive and cannot be used to drive a line high. The advan- 
tage to open-collector devices is that a number of outputs 
can be directly tied together. If one were to tie two complete 
totem pole outputs together, then at some time one output 
would be driving high while the other output was driving low. 
The result is that one device will be dumping excessive cur- 
rent directly into the other device. The resulting power dissi- 
pation in both devices can easily degrade the lifetime of the 
device. Since open-collector devices only have active drive 
in one state, if two connected devices drive to opposite 
states, the low state will always predominate and there will 
be no degradation to either device. Open-collector specifi- 
cations are obvious by the lack of a Voy specification. The 
only Vou/lon specification is the leakage limits, and these 
are specified at Voy = 5.5V. 


When dealing with open-collector devices, it must be noted 
that each output requires a resistive pull-up, usually tied to 
Voc. (By using high voltage outputs, one can tie the resistor 
pull-up to a voltage higher than Vcc.) Designers often try to 


get away with tying the output to an input and relying on the 
Ij, Current to pull up the output. This is unwise, as it is just 
like leaving inputs floating: the input is very susceptible to 
noise and can easily give false signals. Shown below are 
two equations that can be used to determine the min/max 
range of the pull-up resistor. 


Ray = comin) — Vou) 
MAX ™ (N1 Ion + N26 lin) 


(Vecmin) — Vou) 

(lo. ~ N2 ¢ I) 
where: N1 = the number of open-collector devices tied 
together, 


N2 = the number of inputs being driven on the line. 


If the maximum resistance is exceeded, then it is possible 
for the total leakage currents from all of the inputs and out- 
puts to pull the Voy level below the spec value. Likewise, if 
the Ryn value is exceeded, then the driving device may not 
be able to pull down the signal line to a solid Vo_. Either of 
these two cases can easily result in false logic levels being 
propagated through the system. 


Rain = 
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Designer’s Encyclopedia of 
Bipolar One-Shots 


INTRODUCTION 


National Semiconductor manufacturers a broad variety of 
industrial bipolar monostable multivibrators (one-shots) in 
TTL and LS-TTL technologies to meet the stringent needs 
of systems designers for applications in the areas of pulse 
generation, pulse shaping, time delay, demodulation, and 
edge detection of waveforms. Features of the various de- 
vice types include single and dual monostable parts, retrig- 
gerable and non-retriggerable devices, direct clearing input, 
and DC or pulse-triggered inputs. Furthermore, to provide 
the designer with complete flexibility in controlling the pulse 
width, some devices also have Schmitt trigger input, and/or 
contain internal timing components for added design conve- 
nience. 


DESCRIPTION 


One-shots are versatile devices in digital circuit design. 
They are actually quite easy to use and are best suited for 
applications to generate or to modify short timings ranging 
from several tens of nanoseconds to a few microseconds. 
However, difficulties are constantly being experienced by 
design and test engineers, and basically fall into the catego- 
ries of either pulse width problems or triggering difficulties. 
The purpose of this note is to present an overall view of 
what one-shots are, how they work, and how to use them 
properly. It is intended to give the reader comprehensive 
information which will serve as a designer’s guide to bipolar 
one-shots. 

Nearly ail malfunctions and failures on one-shots are 
caused by misuse or misunderstanding of their fundamental 
operating rules, characteristic design equations, param- 


TTL AND LS-TTL ONE-SHOT FEATURES 


#Per 
a fae er 
— 99 


Device 
Number 





DM54121 
DM74121 


DM54LS122 
DM74LS122 


DM54123 
DM74123 


DM54L$123 
DM74LS123 


DM54LS221 
DM74LS221 


DM8601 
DM9601 


DM8602 
DM9602 


ee ve 


Capacitor 
Min Max 





oO 1000 1.4 
0 1000 1.4 
None se 
None 
None 
None 
None He 
None 
QO 1000 
QO 1000 
None 5 
None 5 
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eters, or more frequently by poor circuit layout, improper 
bypassing, and improper triggering signal. 

In the following sections all bipolar one-shots manufactured 
by National Semiconductor are presented with features ta- 
bles and design charts for comparisons. Operating rules are 
outlined for devices in general and for specific device types. 
Notes on unique differences per device and on special op- 
erating considerations are detailed. Finally, truth tables and 
connection diagrams are included for reference. 


DEFINITION 

A one-shot integrated circuit is a device that, when trig- 
gered, produces an output pulse width that is independent 
of the input pulse width, and can be programmed by an 
external Resistor-Capacitor network. The output pulse width 
will be a function of the RC time constant. There are various 
one-shots manufactured by National Semiconductor that 
have diverse features, although, all one-shots have the ba- 
sic property of producing a programmable output pulse 
width. All National one-shots have True and Complementary 
outputs, and both positive and negative edge-triggered in- 
puts. 


OPERATING RULES 


In all cases, R and C represented by the timing equations 
are the external resistor and capacitor, called Rex; and 
Cext, respectively, in the data book. All the foregoing timing 
equations use C in pF, R in KQ, and yield tw in nanosec- 
onds. For those one-shots that are not retriggerable, there 
is a duty cycle specification associated with them that 


Resistor Timing Equation” 
Min Max for 
inKO Cex > 1000 pF 


tw = KRCe(1 + 0.7/R) 
K = 0.55 
tw = KRC 
K = 0.45 

tw = KRCe(1 + 0.7/R) 
K = 0.34 
tw = KRC 
K = 0.45 
tw = KRC 
K = 0.7 

tw = KRCe(1 + 0.7/R) 
K = 0.32 

tw = KRC*(1 + 1/R) 
K = 0.31 


in pF 


100 


None : 
None 


*The above timing equations hold for all combinations of Rext and Cext for all cases of Cexy > 1000 pF within specified limits on the Rext and Cext. 
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defines the maximum trigger frequency as a function of the 
external resistor, Rext. 


In all cases, an external (or internal) timing resistor (RExT) 
connects from Vcc or another voltage source to the “Rex7/ 
Cext” pin, and an external timing capacitor (Cex) con- 
nects between the “Rext/Cex7’, and “Cexy” pins are re- 
quired for proper operation. There are no other elements 
needed to program the output pulse width, though the value 
of the timing capacitor may vary from 0.0 to any necessary 
value. 


When connecting the Rex7y and Cexz timing elements, care 
must be taken to put these components absolutely as close 
to the device pins as possible, electrically and physically. 
Any distance between the timing components and the de- 
vice will cause time-out errors in the resulting pulse width, 
because the series impedance (both resistive and inductive) 
will result in a voltage difference between the capacitor and 
the one-shot. Since the one-shot is designed to discharge 
the capacitor to a specific fixed voltage, the series voltage 
will “fool” the one-shot into releasing the capacitor before 
the capacitor is fully discharged. This will result in a pulse 
width that appears much shorter than the programmed val- 
ue. We have encountered users who have been frustrated 
by pulse width problems and had difficulty to perform correl- 
ations with commercial test equipment. The nature of such 
problems are usually related to the improper layout of the 
DUT adapter boards. (See Figure 6 for a PC layout of an AC 
test adapter board.) It has been demonstrated that lead 
length greater than 3 cm from the timing component to the 
device pins can cause pulse width problems on some devic- 
es, 


For precise timing, precision resistors with good tempera- 
ture coefficient should be used. Similarly, the timing capaci- 


tor must have low leakage, good dielectric absorption char- 
acteristics, and a low temperature coefficient for stability. 
Please consult manufacturers to obtain the proper type of 
component for the application. 


For small time constants, high-grade mica glass, polysty- 
rene, polypropylene, or polycarbonate capacitor may be 
used. For large time constants, use a solid tantalum or spe- 
cial aluminum capacitor. 


In general, if a small timing capacitor is used that has leak- 
age approaching 100 nA or if the stray capacitance from 
either terminal to ground is greater than 50 pF, then the 
timing equations or design curves which predict the pulse 
width would not represent the programmed pulse width 
which the device generates. 


When an electrolytic capacitor is used for Cex7, a switching 
diode is often suggested for standard TTL one-shots to pre- 
vent high inverse leakage current (Figure 7). In general, this 
switching diode is not required for LS-TTL devices; it is also 
not recommended with retriggerable applications. 


Rext 
Vec RyCy 


TL/F/7508~-1 
FIGURE 1 


It is never a good practice to leave any unused inputs of a 
logic integrated circuit ‘‘floating”. This is particularly true for 
one-shots. Floating uncommitted inputs or attempts to es- 
tablish a logic HIGH level in this manner will result in mal- 
function of some devices. 


Operating one-shots with values of the Rex7 outside the 
recommended limits is at the risk of the user. For some 
devices it will lead to complete inoperation, while for other 
devices it may result in either output pulse widths different 
from those values predicted by design charts or equations, 
or with modes of operation and performance quite different 
from known standard characterizations. 


To obtain variable pulse width by remote trimmiing, the fol- 
lowing circuit is recommended (Figure 2). “RrRemMote”’ 
should be placed as close to the one-shot as possible. 


Rext 
“*Rext/Cext 


Cext 
RREMOTE 


“Cext”’ Vcc 


TL/F/7508-2 
FIGURE 2 


Vcc and ground wiring should conform to good high fre- 
quency standards and practices so that switching transients 
on the Vcc and ground return leads do not cause interac- 
tion between one-shots. A 0.001 »F to 0.1 uF bypass ca- 
pacitor (disk or monolithic type) from the Vcc pin to ground 
is necessary on each device. Furthermore, the bypass ca- 
pacitor shoud be located so as to provide as short an elec- 
trical path as possible between the Vcc and ground pins. In 
severe cases of supply-line noise, decoupling in the form of 
a local power supply voltage regulator is necessary. 


For retriggerable devices the retrigger pulse width is calcu- 
lated as follows for positive-edge triggering: 


VIRIGGER j [ 


a 
ther ———>| 


TL/F/7508-3 
FIGURE 3 
tret = tw + tpty = Ke (Rext)(Cext) + teu 
(See tables for exact expressions for K and tw; K is unity on 
most HCMOS devices.) 


SPECIAL CONSIDERATIONS AND NOTES: 


The 9601 is the single version of the dual 9602 one-shot. 
With the exception of an internal timing resistor, Rint, the 
’LS122 has performance characteristics virtually identical to 
the ’LS123. The design and characteristic curves for equiva- 
lent devices are not depicted individually, as they can be 
referenced from their parent device. 

National’s TTL-’123 dual retriggerable one-shot features a 
unique logic realization not implemented by other manufac- 
turers. The “CLEAR” input does not trigger the device, a 
design tailored for applications where it is desired only to 
terminate or to reduce the timing pulse width. 
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The ’LS221, even though it has pin-outs identical to the 
’LS123, is not functionally identical. It should be remem- 
bered that the ’LS221 is a non-retriggerable one-shot, while 
the ’LS123 is a retriggerable one. For the ’LS123 device, it 
is sometimes recommended to externally ground its ‘‘Cex7” 
pin for improved system performance. The “Cexy7” pin on 
the ’'LS221, however, is not an internal connection to the 
device ground. Hence, grounding this pin on the ’LS221 de- 
vice will render the device inoperative. 


Furthermore, if a polarized timing capacitor is used on the 
*LS221, the positive side of the capacitor should be con- 
nected to the “Ceyt” pin. For the ’LS123 part, it is the con- 
trary, the negative terminal of the capacitor should be con- 
nected to the ‘‘Cext” pin of the device (Figure 4). 


Vcc 


Cx 


*“Rext/Cext”’ 
('LS123) 
TL/F/7508-4 


““Rext/Cext"" 
(‘LS221) 


FIGURE 4 
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TL/F/7508-6 
FIGURE 6a. AC Test Adapter 
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The ’LS221 trigger on “CLEAR”: This mode of trigger re- 
quires first the “B-Input’’ be set from a Low-to-High level 
while the “CLEAR” input is maintained at logic Low level. 
Then, with the “B” Input at logic High level, the “CLEAR” 
input, whose positive transition from LOW-to-HIGH will trig- 
ger an output pulse (‘A input’ is LOW). 


eee ees 
Gar we = t- . - 2 2 - 
Q | | 


eae eee 


TL/F/7508-5 
FIGURE 5 


AC Test Adapter Board 


The compact PC layout below is a universal one-shot test 
adapter board. By wiring different jumpers, it can be config- 
ured to accept all one-shots made by National Semiconduc- 
tor. The configuration shown below is dedicated for the ‘123 
device. It has been used successfully for functional and 
pulse width testing on all the 123 families of one-shots on 
the MCT AC test system. 


BOTTOM VIEW 


TL/F/7508-7 
FIGURE 6b. AC Test Adapter 
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FIGURE 7a. Timing Components and I/O connections to D.U.T. 


Typical Output Pulse Width vs Timing Components 


Timing equations listed in the features 
tables hold all combinations of Reyt 
and Cext for all cases of Cext > 
1000 pF. For cases where the CexTy < 
1000 pF, use graphs shown below. 
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Typical Output Pulse Width Variation vs Ambient Temperature 


The graphs shown below demonstrate 
the typical shift in the device output 
pulse widths as a function of tempera- 
ture. It should be noted that these 
graphs represent the temperature shift 
of the device after being corrected for 
any temperature shift in the timing 
components. Any shift in these com- 
ponents will result in a corresponding 
shift in the pulse width, as well as any 
shift due to the device itself. 


74LS221 


Rext = 10K 
Cexr = 1000 pF 
Veco =5.0V 


-~60 -30 0 30 60 90 120 150 
AMBIENT TEMPERATURE (°C) 


Typical Output Pulse Width Variation vs Supply Voltage 


The following graphs show the depen- 
dence of the pulse width on Vcc. 


As with any IC applications, the device 
should be properly bypassed so that 
large transient switching currents can 
be easily supplied by the bypass ca- 
pacitor. Capacitor values of 0.001 uF 
to 0.10 F are generally used for the 
Vcc bypass capacitor. 


é DM74123 


Rext = 10K 
Cext = 1000 pF 


Vcc (¥) 


DM74121 
0 
Rext = 5K 
Cext= 1000 pF 
Voc=5.0V 
ae eease 
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Rext = 10K 
Cexr = 1000 pF 


1 


Rexy = 10K 
Cexr = 1000 pF 
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DM9602 


Rext = 10K 
Cexr = 1000 pF 
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AMBIENT TEMPERATURE (°C) 
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Cexy = 1000 pF 
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Cext = 1000 pF 
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Typical ‘“K” Coefficient Variation vs Timing Capacitance 
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For certain one-shots, the “K’’ coeffi- DM74121 
cient is not a constant, but varies as a q A Ct =S 

: ait : Tam 25°C 
function of the timing capacitor Cyr. d Veo=5.0V 
The graphs below detail this charac- 


teristic. 
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Typical Output Pulse Width vs Minimum Timing Resistance 


The plots shown below demonstrate DM9602 
typical pulse widths and limiting values 0 

of the true output as a function of the 
external timing resistor, Rext. This in- 
formation should evaporate those 
years of mysterious notions and nu- 
merous concerns about operating 
one-shots with lower that recommend- 
ed minimum Rexrt values. 
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Typical Output Pulse Width vs Minimum Timing Resistance (continued) 


DM74123 DM74LS221 
105 Fi 108 105 





























\ 
TN 
a 





















































TL/F/7508-14 


Function Tables Connection Diagrams 
121 One-Shots 54121 (J, W); 74121 (N) 


Rext/ 
Cex Cext 


> 
_ 
> 
Ld) 
w 


Txe&—DleixKr x 
-e7 Tit xKrioit 


bi 
x 
x 
H 
H 
1 
1 
L 
X 


TL/F/7508-15 
Top View 


*122 Retriggerable One-Shots with Clear 54LS122 (J, W); 74LS122 (N) 


Rext/ 
Cext NC Cext NC Rint 


GND 
TL/F/7508-16 


PopApdparAgtcree 
GOGGogGtggrzrzs 


SP7P TITITITIITITIrTo KKK xr 
<reeix«exx<rereerexKxK IX 
mx DeerrreKx«K «xx «Kk IrIx 


Top View 
= One HIGH Level Pulse 

= One LOW Level Pulse 

= Don’t Care 


H = HIGH Level 
L = LOW Level 
T = Transition from LOW-to-HIGH 
4 = Transition from HIGH-to-LOW 


eG aT TETIIGPTIGIKTKxX 
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Function Tables (continued) 


’123 Dual Retriggerable One-Shots with Clear 


*LS123 


Operation 


Trigger 
Trigger 
Reset 


H = HIGH Level 
L = LOW Level 
T = Transition from LOW-to-HIGH 
J = Transition from HIGH-to-LOW 
JS1L = One HIGH Level Pulse 
“LF = One LOW Level Pulse 
X = Don’t Care 
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Connection Diagrams (continued) 


Rext/ 
Cextl 


Cexr1 


Rext/ GND 
Cex12 


TL/F/7508-17 


a2 Cext 2 


Top View 
54LS 123 (J, W); 74LS123 (N) 


Rext/ 


Cext1 CLR2 


Cext1 


Q2 Cext2 ss Rext/ GND 


Cext2 


TL/F/7508-18 
Top View 
9602 (J, W); 8602 (N) 


Rext/ 


Rext/ CLRY 


Cex71 


Ceyyt 


TL/F/7508-19 
Top View 


*Pins for external timing. 
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Function Tables (Continued) 
221 Dual One-Shots with Schmitt Trigger Inputs 


COE XX EEX XE 
VeeerEe eee 
rrrrs3rrs2rKex 
rrr3rrsrirxx 
PAppArpApreere 
GoG94G2GGqtrzr: 


H = HIGH Level 
L = LOW Level 
T = Transition from LOW-to-HIGH 
J = Transition from HIGH-to-LOW 
JL = One HIGH Level Pulse 
“LE = One LOW Level Pulse 
X = Don't Care 


Applications 


The following circuits are shown with generalized one-shot 
connection diagram. 


NOISE DISCRIMINATOR (Figure 8) 


The time constant of the one-shot (O-S) can be adjusted so 
that an input pulse width narrower than that determined by 
the time constant will be rejected by the circuit. Output at Qo 


Vec 
) 


FIGURE 8. Noise Discriminator 


Connection Diagrams (Continued) 


54LS221 (J, W); 74LS221 (N) 


Rext/ 
Cexr 1 = Cext1 


a2 Cexr2 = Rext/ GND 
Cext 2 


Top View TL/F/7508~20 


9601 (J, W); 8601 (N) 
ea 
| Rexr/I NC | 

Cext Cext 


BI B2 a GND 
Top View TL/F/7508~21 
will follow the desired input pulse, with the leading edge 
delayed by the predetermined time constant. The output 


pulse width is also reduced by the amount of the time con- 
stant from Rx and Cx. 


TL/F/7508-22 
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TL/F/7508-23 
FIGURE 8. Noise Discriminator (Continued) 


FREQUENCY DISCRIMINATOR (Figure 9) 


The circuit shown in Figure 9 can be used as a frequency- stant width for each triggering transition on its input. The 

to-voltage converter. For a pulse train of varying frequency output pulse train is integrated by Ry and C, to yield a wave- 

applied to the input, the one-shot will produce a pulse con- form whose amplitude is proportional to the input frequency. 
(Retriggerable device required.) 


Vec 
©) 


Vin | | 
Vou 
Vout ee es 
Vou 


TL/F/7508-25 


TL/F/7508-24 
FIGURE 9. Frequency Discriminator 


ENVELOPE DETECTOR (Figures 10a and 10b) 


An envelope detector can be made by using the one-shot’s absence (see Figure 10a). The same circuit can also be 
retrigger mode. The time constant of the device is selected employed for a specific frequency input as a Schmitt trigger 
to be slightly longer than the period of each cycle within the to obviate input trigger problems associated with hysteresis 
input pulse burst. Two distinct DC levels are present at the and slow varying, noisy waveforms (see Figure 106). (Re- 
output for the duration of the input pulse burst and for its triggerable device required.) 


ee dis 


FIGURE 10b. Schmitt Trigger 


TL/F/7508-27 





TL/F/7508-26 
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TL/F/7508~28 
FIGURE 10a. Envelope Detector (Retriggerable Device Required) 
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PULSE GENERATOR (Figure 11) 

Two one-shots can be connected together to form a pulse 
generator capable of variable frequency and independent 
duty cycle control. The Ry; and Cy4 of O-S1 determine 


the frequency developed at output Qy. Rye and Cyo of 
O-S2 determine the output pulse width at Qo. (Retriggera- 
ble device required.) 


TL/F/7508-29 


puty cycie = Bx20xe 
Ryx1 Cx 


FREQ = 


1 
K Rx1 Cx4 


TL/F/7508-30 


FIGURE 11. Pulse Generator (Retriggerable Device Required) 
Note: K is the multiplication factor dependent of the device. Arrow indicates edge-trigger mode. 


DELAYED PULSE GENERATOR WITH OVERRIDE TO 
TERMINATE OUTPUT PULSE (Figure 12) 

An input pulse of a particular width can be delayed with the 
circuit shown in Figure 12. Preselected values of Rx; and 
Cx determine the delay time via O-S1, while preselected 


Voc 
© 


values of Rx2 and Cys determine the output pulse width 
through O-S2. The override input can additionally serve to 
modify the output pulse width. 


TL/F/7508-32 


TL/F/7508-31 
FIGURE 12. Delayed Pulse Generator with Override to Terminate Output Pulse 





MISSING PULSE DETECTOR (Figure 13) 


By setting the time constant of O-S1 through Rx; and Cy is missing in the incoming pulse train, which then triggers 
to be the least one full period of the incoming pulse period, O-S2 and produces an indicating pulse at Qo. (Retriggera- 
the one-shot will be continuously retriggered as long as no ble device required.) 

missing pulse occurs. Hence, Q, remains LOW until a pulse 
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TL/F/7508-34 
FIGURE 13. Missing Pulse Detector (Retriggerable Device Required) 


PULSE WIDTH DETECTOR (Figure 14) 
The circuit of Figure 14 produces an output pulse at Voyr if 


the pulse width at Vix is wider than the predetermined pulse 
width set by Rx and Cx. 


Vcc 
O 





TL/F/7508-35 
FIGURE 14. Pulse Width Detector 
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TL/F/7508-36 
FIGURE 14. Pulse Width Detector (Continued) 
BAND PASS FILTER (Figure 75) 
The band pass of the circuit is determined by the time con- (D-FF) clocks HIGH only when the cutoff frequency of O-S2 
stants of the two low-pass filters represented by O-S1 and has been exceeded. The output at Qg is gated with the de- 
O0-S2. With the output at Qo delayed by C, the D-flip flop layed input pulse train at Q4 to produce the desired output. 
(Retriggerable device required.) 


TL/F/7508-37 


TL/F/7508-38 


FIGURE 15. Band Pass Filter (Retriggerable Device Required) 
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FM DATA SEPARATOR (Figure 16) 


The data separator shown in Figure 76 is a two-time con- 
stant separator that can be used on tape and disc drive 
memory storage systems. The clock and data pulses must 
fall within prespecified time windows. Both the clock and 
data windows are generated in this circuit. There are two 
data windows; the short window is used when the previous 
bit cell had a data pulse in it, while the long window is used 
when the previous bit cell had no data pulse. 

If the data pulse initially falls into the data window, the 
—SEP DATA output returns to the NAND gate that gener- 
ates the data window, to assure that the full data is allowed 
through before the window times out. The clock windows 
will take up the remainder of the bit cell time. 

Assume all one-shots and flip-flops are reset initially and the 
+READ DATA has the data stream as_ indicated. 


NRZ DATA 1 


18ST 
~<— BIT CELL —> 


| 


With O-S1 and O-S2 inactive, +CLK WINDOW is active. 
The first +READ DATA pulse will be gated through the 
second AND gate, which becomes —SEP CLK for triggering 
of the R-S FF and the one-shots. With the D-FF off, O-S1 
will remain reset. The —SEP CLK pulse will trigger O-S2, 
whose output is sent to the OR gate, and its output be- 
comes + DATA WINDOW to enable the first AND gate. The 
next pulse on + READ DATA wil be allowed through the first 
AND gate to become —SEP DATA. This pulse sets the R-S 
FF, whose HIGH output becomes the data to the D-FF. The 
D-FF is clocked on by O-S2 timing out and +CLK WIN- 
DOW becoming active. Q4 will hold O-S2 reset and allow 
O-S1 to trigger on the next clock pulse. 


| 


+ READ DATA | l | | ll | ll ll l ll ll | ll 
+ DATA WINDOW | | | | | | | | | | | | | | | | 


SHORT aa eae. (ota oe 


~ DATA WINDOW ' e 
erred 


~LoNG =o™ 
DATA : 1 e 4 
WINDOW «= beeen —— | 


rt = 
4 e 


re 
t 4 t 


i] ‘ a i ' ‘ 
el buccal Kee crecceeel 


eGVO_—eeeoOoOoOoeo— eV—nmXm ss _—v—__eeeee 
4 5 ‘ 1 


‘ 
(reer 


—SEP DATA | | | | | | | | 
+CLK WINDOW | | | | | | | | | | | | | | | 
—SEP CLK | | | | | | | | 


+ SEP CLK | | | | | | | | 
+ SEP DATA | | | | | | | | 
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FIGURE 16. FM Data Separator 
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The next clock pulse (the second bit cell) is ANDed with 
+CLK WINDOW and becomes the next —SEP CLK, which 
will reset the R-S FF and trigger O-S1. As O-S1 becomes 
active, the + DATA WINDOW becomes active, enabling the 
first AND gate. With no data bit in the second bit cell, the 
R-S FF will remain reset, enabling the D-FF to be clocked 
off when +DATA WINDOW falls. When the D-FF is 
clocked off, Q4 will hold O-S1 reset and allow O-S2 to be 
triggered. 


The third clock pulse (bit cell 3) is ANDed with + CLK WIN- 
DOW and becomes —SEP CLK, which continues re- 


Vcc 
©) 


setting the R-S FF and triggers O-S2. When O-S2 be- 
comes active, +DATA WINDOW enables the first AND 
gate, allowing the data pulse in bit cell 3 to become —SEP 
DATA. This —SEP DATA will set the R-S FF, which en- 
ables the D-FF to be clocked on when + DATA WINDOW 
falls. When this happens, Q, will hold O-S2 reset and allow 
O-S1 to trigger. This procedure continues as long as there 
is clock and data pulse stream present on the +READ 
DATA line. 


+ READ DATA 


TL/F/7508-40 


FIGURE 16. FM Data Separator (Continued) 


PHASE-LOCKED LOOP VCO (Figure 17) 


The circuit shown in Figure 77 represents the VCO in the 
data separation part of a rotational memory storage system 
which generates the bit rate synchronous clocks for write 
data timing and for establishing the read data windows. 


The op-amp that performs the phase-lock control operates 
by having its inverting input be driven by two sources that 
normally buck one another. One source is the one-shot, the 
other source is the phase detector flip-flop. When set, the 
one-shot, through an inverter, supplies a HIGH-level voltage 
to the summing node of the op-amp and the phase detector 
FF, also through an inverter, supplies a canceling LOW-lev- 
el input. ; 

It is only when the two sources are out of phase with each 
other, that is one HIGH and the other LOW, that a positive- 
or negative-going phase error will be applied to the op-amp 
to effect a change in the VCO frequency. Figure 77 illus- 
trates the process of phase-error detection and correction 
when synchronizing to a data bit pattern. The rising edge of 
each pulse at DATA+PLO clocks the one-shot LOW and 
the phase detector FF HIGH: Since both outputs are still 
bucking each other, no change will be observed at the 


1-34 


phase-error summing node. When the one-shot times out, if 
this occurs after the 2F clock has reset the phase detector 
FF to a LOW output, a positive pulse will be seen at the 
summing node until both the one-shot and the FF are reset. 
Any positive pulse will be reflected by a negative change in 
the op-amp output, which is integrated and reduces the pos- 
itive control voltage at the VCO input in direct proportion to 
the duration of the phase-error pulse. A negative phase-er- 
ror pulse occurs when the phase detector FF remains set 
longer than the one-shot. 


Negative phase-error pulse causes the integrated control 
voltage to swing positive in direct proportion to the duration 
of the phase-error pulse. It is recommended that a clamping 
circuit be connected to the output of the op-amp to prevent 
the VCO control voltage from going negative or more posi- 
tive than necessary. A back-to-back diode pair connected 
between the op-amp and the VCO is highly recommended, 
for it will present a high impedance to the VCO input during 
locked mode. This way, stable and smooth operation of the 
PLO circuit is assured. 
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BIT CELL 


NRZ DATA 1 


MEM DATA [| PL [] [] [| [| [ 1 
0-5 (02) L| | | | | | LI L | L | || 
6 DET (01) | | | | | | | | | | | | 


@ ERROR 


TL/F/7508-42 
FIGURE 17. Phase-Locked Loop Voltage Controlled Oscillator 
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Guide to ALS and AS 


INTRODUCTION 


Since the introduction of the first bipolar Transistor-Transis- 
tor Logic (TTL) family (DM54/74), system designers have 
wanted more speed, less power consumption, or a combi- 
nation of the two attributes. These requirements have 
spawned other logic families such as the DM54/74L (low 
power), DM54/74LS (low power Schottky), DM54/74S 
(Schottky), etc., in order to give the system designers some 
choice. 


The most common way of comparing logic families is by 
using their speed-power products. Figure 7 displays a 
graphical representation of the logic families now available. 
The addition of the Advanced logic families broadens the 
spectrum of speed/power characteristics. This will allow the 
system designer to optimize his system’s speed/power 
product by using performance budgeting. Performance bud- 
geting is the intermixing of logic families to achieve the best 
speed/power product for a design. This is possible since 
bipolar logic families are designed to be fully compatible 
with each other. When the designer uses performance bud- 
geting he is trading power consumption for speed. The de- 
signer identifies the speed critical paths and uses the fast- 
est products to optimize the system’s speed. For all other 
non-critical speed paths, the logic family with the best 
speed/power product should be used to optimize his sys- 
tem’s power consumption. Since no other family offers the 
speed capability of AS and the low power of ALS, these 
families are the best choice when performance budgeting. 


POWER mW/GATE 





ran 
123 45 67 8 9 1033 


SPEED (ns) 
TL/F/9158-1 
FIGURE 1. Speed Power Product Comparison 


Each of the logic families is a compromise between speed 
and power consumption. Since the speed/power product is 
approximately a constant, a decrease in the power con- 
sumption must be traded off in a slowing down of the device 
and vice versa. The power consumption of a device is the 
easiest to control. By simply increasing the resistive values 
in the circuit the power consumption can be decreased. 


The device speed can be handled in a similar manner. The 
speed of a device is limited by the charge stored in the 
transistors of the circuits. The time to remove this charge is 
proportional to the capacitance of the transistor and the cur- 
rent supplied. In the early speed improvements, the current 
aspect of this relationship was involved. A simple decrease 
in the resistive values in the circuits was done. This did help 
the speed but it greatly increased the power consumption. 
The advent of the Schottky transistor helped increase the 
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device speed. The Schottky transistor adds a Schottky 
clamp diode between the base and collector of the transis- 
tor. The Schottky clamp diode has a lower forward voltage 
(about 0.4V) than the base-collector junction diode (about 
0.5V). When the transistor is turned on the base current 
drives the transistor toward saturation and the collector volt- 
age drops. This causes the Schottky clamp diode to con- 
duct and divert some of the base current from the base-col- 
lector junction of the transistor. This clamp diode prevents 
the transistor from going into deep saturation. This allows 
the transistor to recover quickly by decreasing the transistor 
storage time. The Schottky logic families (DM54/74S, 
DM54/74LS) used the Schottky transistor and low values of 
resistors to achieve their high speeds. 


Now NSC has introduced the Advanced Low Power 
Schottky (ALS) and the Advanced Schottky (AS) logic fami- 
lies. These families use a reduced transistor size, advanced 
process technology, and innovative design techniques to 
achieve the improved device speeds. This article will dis- 
cuss various aspects of the Advanced logic families includ- 
ing design goals, application goals, circuit design enhance- 
ments, family features, and some helpful application tips. 


ADVANCED LOGIC FAMILIES DESIGN GOALS 


For the Advanced logic families our main design goal was to 
reduce the power consumption while improving the speed 
of the parts. We also set the requirement that the Advanced 
logic parts be pin for pin compatible with existing logic fami- 
lies to allow ease of system upgrading and interfacing with 
existing products. 


The design goals for ALS family were to produce a com- 
plete logic family which would achieve one half the propaga- 
tion delays of DM54/74LS at one half the power dissipation 
of DM54/74LS and improve the capability of the outputs to 
drive 50 to 1000 lines. 


For the AS family the design goal was to produce a com- 
plete logic family which would achieve one half the propaga- 
tion delays of DM54/74S at one third the power dissipation 
of DM54/74S. 


We set some goals for both Advanced logic families that 
were more application related because of our experience 
with other logic families. These goals were to improve the 
input characteristics and line driving capability, reduce inter- 
nally generated supply current spikes, eliminate parasitic 
failure modes and decoding glitches, and provide better 
electro-static discharge protection. 


AN OVERVIEW OF THE ADVANCED LOGIC FAMILIES 


The Advanced logic families (ALS & AS) have included most 
of the functions now present in the DM54/74LS and 
DM54/74S families. Some additions have been made to the 
Advanced families over the DM54/74LS and S families in 
order to make the families more complete. Both of the Ad- 
vanced families have added a better (more complete) selec- 
tion of octal bus transceivers, transparent latches and D- 
type flip-flops. A series of logic gate drivers (800 series) 
have been added to the ALS family. These devices have 
increased logic high and low current capabilities which allow 
the driving of high capacitive lines. These drivers have also 
been added to the AS family but have been designated the 
1000 series. The ALS family has also added a series of gate 
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buffers (1000 series) which increase the fanout of these 
devices by increasing the logic low and high driving capabili- 
ties (but not as much as the 800 series). 


The datasheets for the Advanced Logic devices have been 
improved in order to more accurately reflect application re- 
quirements and to reduce the need for special testing. The 
supply voltage range for the commercial products has been 
defined as 10% (4.5V to 5.5V) instead of 5% as all other 
bipolar logic have done in the past. The high level output 
voltage specification has been changed to Vcc- 2 to allow 
easier interfacing with CMOS parts which have Vcc sensi- 
tive thresholds and to better reflect the actual operation of 
the parts. The output drive current (lo) is measured at a 
forcing voltage of 2.25V instead of OV used by other logic 
families. This demonstrates that the Advanced logic families 
have sourcing capability through the threshold level of the 
next gate. The low level input current (1)_) specification has 
been reduced from — 400 A used for DM54/74LS to — 100 
pA for ALS. This indicates that ALS devices’ |)_ current is 
less of a dominant factor in the limiting of device fanout. 
Current sinking capability (Io,) for the AS family of 
TRI-STATE devices has been substantially increased (20 to 
48 mA) over the DM54/74S family to allow the connection 
of these parts to a heavily loaded bus. The dynamic charac- 
teristics (propagation delays, etc.) have been specified over 
the supply voltage and temperature range. Also the output 
load used to test the dynamic characteristics has been sim- 
plified to allow easier construction of hardware for automat- 
ic test equipment and still reflect in-circuit operation. These 
items should give the designer a higher confidence level of 
the product used in his systems. Table 1 shows a compari- 
son between ALS/AS and LS/S product. Appendix A in- 
cludes generic datasheets for ALS and AS family of prod- 
ucts. 


TABLE 1. Family Comparison 


Typical 
Delay 


Rees = i 
jaissto | 4 | 
JALSBUFFER | 4 | 


raseurren [2 |e | | 05 


Voc = 5V, CL = 15 pF 
CIRCUIT DESIGN ENHANCEMENTS 


One of the design enhancements of the Advanced logic 
families is the improvement of the input threshold voltage. 
Figures 4 (ALS schematic) and 5 (AS schematic) are used 
for reference for the following discussion. The input thresh- 
old is determined by the following equation. 


Vthreshold = VBE(Q2) + VeEe(a3) + VeE(a4) ~ VBE(Q1) 
The typical VBE of these transistors is 0.7V. Therefore the 
typical threshold voltage is 1.4V. This optimizes the thresh- 
old point between the high and low level input voltages. This 
provides maximum noise immunity. Figure 2 demonstrates 
the threshold enhancement. 
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Another of the design enhancements is the use of a PNP 
transistor in the input circuitry. The use of the PNP transistor 
reduces the typical l)_ of these circuits (—10 pA for ALS 
and —50 pA for AS). When using a PNP transistor the 
equation for |), becomes: 


Voc — VeBe(a1) — Vi 
R(hreqi) + 1) 


iL = 


Yo = OUTPUT VOLTAGE = V 


02 04 06 08 10 12 14 16 


Vi -— INPUT VOLTAGE = V 
TL/F/9158-2 
FIGURE 2. Vin vs Vout 


Past logic families which used diodes or NPN transistors at 
the inputs had higher |), since they lacked the gain (hr¢) of 
the PNP transistor. The PNP transistor of the Advanced 
families effectively eliminates the I), current from being a 
dominant limiting factor in device fanout. The fanout con- 
straints are now primarily associated with AC loading. 


The input clamping and electrostatic discharge protection 
methods have also been improved. Past circuits have used 
diodes to do the negative voltage clamping action. The Ad- 
vanced logic circuits use a Schottky transistor with the base 
and the emitter shorted to ground. The forward resistance 
of the base-collector is less than the diodes used in previ- 
ous logic families. This lower resistance allows higher cur- 
rents to be absorbed. This has improved the electrostatic 
discharge resistance from less than 1000V to 4000V. This 
gives the Advanced logic families a non-sensitive rating for 
the MIL-M-38510 people. 


The lower output characteristic has been improved by the 
addition of the transistor (Q9) for the AS parts and the diode 
(D3) for the ALS. These elements provide additional base 
drive for the lower output transistor (Q5) when the output 
transitions from a high to low state. Thus the transistor pair 
Q3 and Q5 acts as a darlington pair. The AS parts use a 
transistor instead of the diode because of the higher drive 
requirements. Figure 3 shows the Advance families output 


OL — OUTPUT LOW CURRENT = mA 





1 


Vo = OUTPUT VOLTAGE (V) 
TL/F/9158-3 
FIGURE 3. Low Logic Level Vout vs lout 
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TL/F/9158-5 


TL/F/9158-4 
FIGURE 5. ASO0 Schematic 


characteristic compared to the old Schottky families. Note 
that the current sink capability of the AS family takes off at 
1.5V while the DM54/74S family remains flat. The ALS 
graph shows a similar characteristic but the break point is 
1.8V. 


The Advanced logic families include the output shaping cir- 
cuit used in most modern bipolar logic families. This circuit 
consisting of transistor Q4, resistor R7 and resistor R8 
helps to turn off the low output transistor Q5 during the low 
to high output transition. The diode D7 is used to help turn 
off the upper output transistor (Q7). 
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The AS circuits incorporate additional circuitry to reduce 
current supply spikes. During a low to high transition a sup- 
ply current spike can be produced because the lower output 
transistor (Q5) remains temporarily on. This can increase 
the power consumed by the circuit especially at high fre- 
quencies. The lower output transistor remains on because 
of charge being coupled by this transistor’s base-collector 
capacitance. The circuitry used to eliminate this problem is 
the addition of a transistor (Q9), two diodes (D8 & D11), and 
two resistors (R9 & R10). This circuit has been named the 
Miller killer. The diode (D8) is used as a capacitor to couple 
charge into the base of the transistor, Q9, during a low to 
high transition of the output. Thus Q9 turns on providing a 
means of turning off the lower output transistor (Q5). This 
circuitry is not required for most ALS devices due to the 
lower frequency of operation and smaller output structures. 


APPLICATION RELATED DESIGN IMPROVEMENTS 


A major consideration in the layout of the Advanced logic 
families was their response to negative transients. The Ad- 
vanced logic families have high transition rates which can 
generate large reflections (— 2.5 volts) when terminated into 
a high impedance. A method of limiting reflections is to use 
a clamp diode. All the Advanced logic devices include 
Schottky clamp diodes on both the inputs and outputs. 
These clamp diodes may have to handle peak currents of 
30 to 60 mA. At these currents substrate junctions will be- 
come forward biased. 


Figure 6 shows a cross sectional view of the area of an 
Advanced logic device where a negative transient may be a 
problem. A negative transient on an input or output tank (the 
structure in the center) will forward bias the substrate to N 
epi junction. This will form a parasitic NPN transistor be- 
tween adjacent structures. If the adjacent structure is an 


input or output the only impact will be an increase in the 
leakage current. Since most of the devices have an active 
totem pole output design a logic state change does not hap- 
pen. If the adjacent structure is a collector of an internal 
transistor the increase in the leakage current may cause a 
logic state change from a high logic state to a low logic 
state. This state change in a combinational logic part can 
propagate to the output and cause a glitch which can affect 
the system performance. If the adjacent transistor is part of 
a flip-flop a change in the logic state can happen. This can 
cause a sequential error in the system. 

INTERNAL 


TRANSISTER 
COLLECTOR 


NEGATIVE CURRENT 
TRANSIENT (INPUT 
OR OUTPUT) 


ISOLATION 


ADJACENT 
INPUT OR 
OUTPUT 


OXIDE 
ISOLATION 





p SUBSTRATE 


TL/F/9158-6 
FIGURE 6. Parasitic Failures Modes 
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FIGURE 7. Solution to Parasitic Failures Modes 


Figure 7 demonstrates the method we use to minimize this 
problem. A grounded N+ guard ring around all input and 
output transistors is included. The guard ring increases the 
spacing between the two structures thus reducing the effi- 
ciency of the parasitic transistor. The grounded guard ring 
also acts as an energy well which collects the majority of 
the electrons injected by the parasitic transistor. An exam- 
ple of the amount of protection achieved can be demon- 
strated by looking at the ALS74. Without the guard ring this 
device will change state with only — 5 mA input current. With 
a guard ring the device can withstand in excess of —35 mA 
input current with no change in logic state and only a few 
tenths of a volt degradation of the high state logic level. 


Another problem associated with older logic families is de- 
coding glitches. The old method of decoding is demonstrat- 


ed in Figure 8. A decoding glitch occurs when the A and B 
inputs are at a high logic level and the select input tran- 
sitions from a low to high logic level. The propagation delay 
from a high to a low logic level is faster for the inverting gate 
than the propagation delay from a low to high logic level is 
for the non-inverting gate. This causes both the SEL and the 
SEL’ lines to be at a low logic level for a short time. If both 
these lines are at a low logic level at the same time the Y 
output will transition to a low logic level even if the A and B 
inputs are at a high logic level. With the circuit used for the 
Advanced logic families (Figure 9) the SEL’ line cannot go 
to a low logic level until the SEL line goes to a high logic 
level since the SELECT and SEL lines are logically connect- 
ed with a NAND gate. 





TL/F/9158-8 
FIGURE 8. Old Method of Decoding 
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SELECT 


TL/F/9158-9 
FIGURE 9. New Method of Decoding 


PROCESS DESCRIPTION 


A major factor which allowed us to meet our design goals is 
the Advanced Schottky process. The Advanced Schottky 
process uses oxide isolation and ion implantation. This al- 
lows the physical size of the transistors to be reduced. 


Figure 10 shows the size comparison between a junction 
isolated and oxide isolated transistors. The oxide isolated 
transistor is more than half the size of the junction isolated 
transistor. This reduction in size provides higher packing 
density and, most important, smaller active junction areas 
(2.5 emitter width). The oxide isolated structure has much 
smaller capacitance due to the reduced geometries thus 
improving the speed/power performance (5 GHz FT). 


Figure 11 shows a cross sectional view comparison be- 
tween the junction and oxide isolation processes. In the ox- 
ide isolated process the emitter of the transistor contacts 
the oxide isolation directly (walled emitter). This greatly re- 
duces the side wall capacitance since the capacitance is 
inversely proportional to the dielectric constant and dielec- 
tric constant between silicon/oxide is much smaller than the 
dielectric constant between two sections of silicon. 


lon implantation is a technique of introducing impurities by 
bombarding the host material with a beam of ions. This 
technique is superior to the deposition method used in pre- 
vious processes because it is easier to control the amount 
of impurities introduced into the silicon. The deposition 
method relies on contro! of diffusion time, diffusion tempera- 
ture, gasflow rate and surface cleaniness. lon implantation 
relies on the control of only current and voltage of the ma- 
chine. 


Figure 12 is a lengthwise cross sectional view of the oxide 
isolated transistor. From this figure it can be seen that the 
limiting factor of the size of the transistor is the metal inter- 
connects and the spacing between the metal. 
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FIGURE 10. Top View of Junction and Oxide Isolated Transistors 
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TL/F/9158-11 


FIGURE 11. Cross Sectional View of Oxide Isolated Transistor 
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: TL/F/9158-12 
FIGURE 12. Cross Sectional View of Oxide Isolated Transistor 





1-40 


NOISE CONSIDERATIONS 


When a digital system is being designed, the designer works 
with a perfect mathematical system. Once the designer 
starts to layout his design he enters the real world where 
everything is not perfect. There are pitfalls in the laying out 
circuits that will make a perfectly good logic circuit work 
incorrectly and unpredictably. One of the major considera- 
tions in the layout of a circuit is noise. Noise is extraneous 
currents and voltages introduced into or produced by the 
circuit. When slower circuits are used consideration of noise 
is not as important as it is for fast circuits such as the Ad- 
vanced Logic families. This is true because the slower cir- 
cuits take longer to respond to noise and characteristically 
noise is pulses of short duration. The Advanced Logic fami- 
lies have addressed noise produced by the device itself, as 
mentioned previously, so it will not be addressed here. 
Noise can be introduced by several methods: external to the 
system, cross talk between lines, power supply spikes and 
line reflections. Each of these problems will be examined 
and solutions presented. 


NOISE MARGIN 


Each logic family has a certain amount of noise margin. 
Noise margin is the voltage amplitude of an extraneous sig- 
nal that can be added to the input level of a logic circuit 
before change in the output logic voltage level could occur. 
Worst case noise margin is defined as the difference be- 
tween the minimum high voltage [Voy (2.5V)] minus the 
maximum input high voltage [V;y (2V)] or the maximum in- 
put low voltage [Vi_ (0.8V)] minus the maximum output low 
voltage [Vo_ (0.5V)] whichever is smaller. For the ALS and 
AS families these numbers turn out to be 0.5 and 0.3 volts 
respectively. 


POWER SUPPLY SPIKES 


Power supply spikes can be introduced to the system exter- 
nally or generated internally. As gates switch from one logic 
state to another, their current drain on the supply will 
change. The more gates that switch at the same time the 
greater the current drain on the supply will be. The speed of 
the changes is also a factor as will be demonstrated. These 
current changes produce voltage variations because of sup- 
ply line resistance and inductance. 


In most designs the supply lead inductance is the dominant 
factor. For a current change di in time dt with a lead induc- 
tance of L, the resulting noise voltage is defined as V = 
L{di/dt]. For a octal ALS buffer the current change can be 
10 mA, the transition time can be 3 ns, and for a 15 cm line 
on a printed circuit board the inductance can be 0.1 wH. 
This will give a noise pulse of 333 mV. With several circuits 
switching at the same time this could produce a problem. 


The solution to the problem is to include several decoupling 
capacitors evenly distributed around the board. Ceramic 
disc capacitors of 0.01 uF are often used. If a 0.01 wF ca- 
pacitor is used in the above example the noise pulse would 
be greatly reduced. For a capacitor C and a current change 
di in the time dt the voltage change is represented by V = 
[(di) (dt)]/C. This gives a noise pulse of 3 mV. Usually one 
capacitor for every five ICs is sufficient. If more high power 
ICs (buffers and line drivers) are used a one to one ratio of 
capacitor to [Cs might be required. Since the transition time 
of AS devices is so fast, each IC should have a bypass 
capacitor. These capacitors are inexpensive and will greatly 
increase the reliability of your design. 
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LINE REFLECTIONS 


Line reflection is another source of noise. Line reflection is 
caused by a difference in the impedance of the transmission 
line and the resistance of the line load. Each transmission 
line has a characteristic impedance which is the initial resist- 
ance seen by a signal entering the line. 


Lets consider a simple circuit which includes a voltage 
source, a switch, a transmission line and a resistive load. 
The characteristic impedance of the transmission line is Zo 
and the resistive load is R. The resistive load, R, can be 
referred to as the terminating resistance. When the switch is 
closed the initial current flowing into the line will be | = 
V/Zp. A current step of magnitude | and voltage step of V 
flows down the transmission line. The current required by 
the load at the end of the transmission line is V/R. If the 
characteristics impedance of the transmission line does not 
equal the load resistance a partial reflection of the signal will 
occur. 


One can define a reflection coefficient (Rho) as the reflect- 
ed voltage amplitude divided by the incident voltage ampli- 
tude. It can be mathematically shown that the Rho = [R — 
Zol/IR + Zo]. If R equals 0 (short circuit) the Rho equals 
—1. If R equals infinity (open circuit) the Rho equals 1. If R 
= Zo the Rho equals 0 which indicates that there wil! be no 
reflection. The magnitude of the voltage at the load resist- 
ance is initially V(1 + Rho). If a reflection initially occurs, 
further reflections will occur until | = V/R. Possible wave- 
forms are shown in Figure 13. 


R>Zg R<Zq 
TL/F/9158-13 


FIGURE 13. Waveforms for Improperly 
Terminated Transmission Lines 


It can be shown that the duration of each reflection is equal 
to twice the time it takes for the signal to propagate down 
the transmission line. Generally, gates do not respond to a 
signal that is shorter than the propagation delay of device 
itself. A good rule of thumb to use to determine if a transmis- 
sion line requires termination is if the time required for the 
signal to propagate down the transmission line is greater 
than one quarter of the propagation delay of the device the 
line should be terminated. 


Lets calculated the maximum line length for some Ad- 
vanced Logic family devices. Lets assume that the signal 
travels down the line at the speed of light (8 X 10 to the 
eight m/s). The maximum line length is the speed of light 
times one quarter the propagation delay of the device. The 
propagation delay of an ALS gate is about 4 ns. This would 
give a safe maximum length of the line of 0.3m (about 1 ft). 
The propagation delay of an AS gate is about 2 ns. This 
would give a safe maximum length of the line of 0.15m 
(about 0.5 ft). 

Another method of termination of a transmission line is a 
series termination. It can be shown that the initial step re- 
ceived at an open circuit termination is twice the input step. 
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If we have a series resistor at the transmitter that is equal to 
the characteristic impedance of the line the reflection would 
be absorbed by the series resistance. This method requires 
a high impedance receiver but uses less power than the 
previous method. 


CROSS TALK 


Cross talk is the coupling of a signal from one line to an 
adjacent line. It is caused by the mutual inductance and 
capacitance between signal lines. Long parallel lines are the 
most susceptible to this problem. To minimize the effects of 
cross talk, proper shielding, grounding and decoupling 
should be done. On lines which may be particularly sensitive 
to cross talk, the distance between these lines should be 
increased. 


Use flat cable with alternate signal/ground wires, coaxial 
cable, signal lines (PCB track) above ground plane with the 
minimum distance between lines equal to the distance be- 
tween ground plane and signal plane, or twisted pairs to 
minimize cross talk. 


Unused Inputs 


Unused inputs which are left open circuited can be a source 
of noise. An open circuited input settles at the threshold 
voltage of that node. It can act as an antenna and accept a 
signal. To avoid this problem any unused input should be 
tied to a potential that will not cause a logic error. For exam- 
ple, unused inputs of AND gates, NAND gates, and active 
low presets and clears of flip-flops should be tied to a high 
potential. Unused inputs of NOR gates should be tied to 
ground. Unused inputs that are tied to a high potential can 
be connected directly to the supply voltage as long as the 
5.5V maximum is not exceeded. A better method is to con- 
nect unused inputs to a high potential through a resistor 
(1 kQ or greater) to the supply voltage. This will give some 
protection in case this input is shorted to ground. Several 
inputs can be connected to this resistor. 


Open-Collector Outputs 


All open collector outputs, whether used alone or in a wired- 
OR configuration, requires an external pull-up resistor. The 
resistor value is dependent upon the fanout of the OR tie 
and the number of devices in the OR tie. R(min) is deter- 
mined so that if only one output is LOW the maximum allow- 
able OR tie fanout is not surpassed. The R(max) value is 
calculated with all the OR tied outputs HIGH to sustain the 
necessary Vou. 
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N = # of wired-OR outputs 


Voecimax) — Voi 
lo. — Mx Ip 


Vocimin) — Vou 

N xlon + MX Ii 

M = # of inputs being driven 

li. = LOW level input current 

ly = HIGH level input current 

VoL = output LOW voltage (0.5V) 
VoH = output HIGH voltage (2.5) 
lo. = LOW level fanout current 
lon = Icex = output HIGH current 


Rmin) = 


Rimax) = 


Example: Two ALSO3 gate outputs driving three LS gates. 
5.25V — 0.5V 
8 mA — 3x0.4 mA 
4.75V — 2.5V 

2x0.1mA + 3x0.02 mA 

The R range for the pull-up is between 698 and 16 kf. The 

lower resistor values will provide faster speeds while the 

higher resistances give lower power dissipation. 

SUMMARY 

¢ Pin compatible with other 5V bipolar families 

© Faster propagation delays 

e Lower power consumption 


¢ Better selection of octal bus transceivers, transparent 
latches, and D-type flip-flops 


Addition of series of line drivers 
Addition of series of buffers 


Dynamic characteristics specified over supply voltage 
and temperature range 


Improved input threshold voltage 
Improved ESD protection 

Better pin-to-pin isolation 
Elimination of decoding glitches 


= 698N 


R(min) = 
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Recommended Operating Conditions advanced Low Power Schottky 


Standard Buffer Bus Driver 
Output Output 
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Low Level Output Current 
(Note 2) 


Operating Free-Air Temperature 
Temperature 


Note 1: For open-collector outputs. 
Note 2: The extended limits (— 1) apply only if Voc is maintained between 4.75 and 5.25V. These parts are offered as a commercial version only. 


Electrical Characteristics Advanced Low Power Schottky 


| Parameter | Condens | Stanardoutut | Sutter Cuput__| Sus Diver et 
Typ(1)| Max| Min |Typ(%)| Max| Min _[Typ(1)| Max | 


Input Clamp Voc = 4.5V = _ = 
NGG oy 24 | 3.2 3.2 
low = Max 


= 

afm | | | | Lt fd eet 
al 
sl 





Voc = 4.5V to 5.5V = se = 

lon = —0.4mA Ve Vec—2 Veo—2 

High Level Voc = 4.5V 0.1 04 
Output Current VoH = 5.5V ° : 


Voltage lo. = Max fos| | 


eee eee eee 
Off-State Output [Veg = 5.5V|I/OPorts| | | | ff ot | 
Current, Low Level |Vo = 0.4V Non 1/O 
Voltage Applied 


Supply Current Voc = 5.5V ; ft 
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Recommended Operating Conditions advanced Schottky 


Parameter Output Output 
Supply Voltage 54/74AS 4.5 
High Level input Voltage 54/74AS 2 
Low Level Output Voltage 54/74AS 
55 


eens 
Oe. | 
ieee Path 
| mans | | 2 | 
| HighLevelOutputVotage | sa/7ans | | 55 

| 20 | 

| 20_ | 


Low Level Output Current 54/74AS | | 


me 
Operating Free-Air Temperature | 54AS_ | —55 | 125 | ad 
| vas_|_o | 70 | 


Pr [0 [7 | 


Note 1: For open-collector parts. 


Electrical Characteristics Advanced Schottky 


Parameter 


Input Clamp Voc = 4.5V 
Voltage | = —18mA 
i Voc = 4.5V 


lon = Max 


Voc = 4.5V to 5.5V 
lon = —2mA 


jo) 


| 
ie) oO 
ro) ae ae oa 
ie) 


High Level Input |Vcc = 5.5V 
Current Vi = 2.7V 
Low Level Input jVcoc = 5.5V 

Current V; = 0.4V 

Output Drive Voc = 5.5V 

Current Vo = 2.25V 
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ALS/AS Functional Index/Selection Guide 


*Several methods are used to represent typical values. For propagation delay typical values, the average of the typical values of the two delays are used. 


tpyicryp) + tei 
2 


For power dissipation, the average of the typical values of current for all states the outputs can achieve is used (IocL: IccH, Iccz.) This current value is multiplied 


by nominal supply voltage (5V), and in some cases divided by the number of gates, bits, etc. All other typical values are singular typicals. 


Arithmetic Logic Units, Carry Look-Ahead Generators 


Description 


4-Bit ALU/ 
Function 
Generators 


Carry 
Look-Ahead 
Generators 


Device Type 


74AS181B 
74AS881B 


74AS182 
74AS264 
74AS282 


Buffers/Clock Drivers with Totem-Pole Outputs 


Description 


Dual 4-Input 
NAND Buffers 


Quad 2-Input 
NAND Buffers 


Quad 2-Input 
NOR Buffers 


Quad 2-Input 
OR 


Quad 2-Input 
AND 


Triple 
3-Input NAND 


Triple 
3-Input AND 


Hex Buffers 


Hex Inverter 
Buffers 


Device Type 


74ALS40A 
74ALS1020A 


74ALS37A 
74ALS1000A 
74AS1000A 


74ALS28A 
74ALS1002A 
74AS1036A 


74ALS1032A 
74AS1032A 


74ALS1008A 
74AS1008A 


74ALS1010A 


Low- 
Level 
Output 
Current 
(mA) 


Package 
Availability 


High- 
Level 
Output 
Current 
(mA) 


Package 
Availability 


74ALS1034 24 —15 4.5 4.6 
74AS1034A 48 —48 2.5 11.9 
74ALS1004 24 —15 2.6 3.3 
74AS1004A 48 —48 1.7 8.5 
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Buffers/Clock Drivers with Open-Collector Outputs 


Description 


Quad 2-Input 
NAND Buffers 


Quad 2-Input 
NOR Buffers 


Hex Buffers/ 
Drivers 


Hex Inverter 
Buffers/ 
Drivers 


Buffer Gates with TRI-STATE® Totem-Pole Outputs 


Description 


Octal Buffers 


Octal Inverter 
Buffers 


Octal Inverter 
Bus Buffers/ 
Drivers 


Octal Bus 
Buffers/ 
Drivers 


Octal 
Transceivers 


High- 

Level 
Device Type Output 
Voltage 


54ALS38A 
74ALS38A 
74ALS1003A 


74ALS33A 
74ALS1035 


74ALS1005 


Max 
; Source 
Device Type Girrent 
(mA) 


74ALS465A 
74ALS467A 
74ALS2541 
74ALS541 


74ALS466A 
74ALS468A 
74ALS540A 


74AS231 
54ALS240A 
74ALS240A 
74AS240 
74ALS1240A 


74ALS241A 
74AS241 
54ALS244A 
74ALS244A 
74AS244 
74ALS1241A 
74ALS1244A 


54ALS245A 
74ALS245A 
74AS245 
74ALS645A 
74AS645 
74ALS1243A 


Low- 
Level 
Output 
Current 
(mA) 


Max 
Sink 


Current 


(mA) 
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Package 
Availability 


Package 
Availability 


No. 
of Pins 


No. 
of Pins 





Comparators 


Package 
Description Device Type Availability 


No. 
of Pins 


8-Bit Identity 74ALS520 60 
Comparators 54/74ALS521 60 
55 


8-Bit Identity 74ALS518 

Comparators with 74ALS519 18 55 
Open-Collector 74ALS522 19 45 
Outputs 74ALS689 11 60 


Counters, Synchronous/Positive-Edge-Triggered 


Package 
Description Device Type Parallel Availability No. 
Load of Pins 


4-Bit Binary 54/74ALS161B 
74AS161 
54/74ALS163B 
54/74AS163 


apiny uol}9a|aS/xepu| jeuolOUNY SY/STV 


4-Bit Binary 
Up-Down 


Decade 74ALS160B 
74AS160 
74ALS162B 
74AS162 


Decade 
Up/Down 


Decoders/Encoders 


* * 
Typ Typ Package 
Select Enable Availabilit 
Time Time 5 y of Pins 
(ns) (ns) 


Type 
Description Device Type of 
Output 


3 to 8 Line 


3 to 8 Line Decoders 
with Address Register 


3 to 8 Line Decoders 
with Address Latch 





Typ Package 


E ower Availability No. 
Diss. of Pins 


/FF (mW) 


74ALS109A 
74AS109 
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Flip-Flops, Dual D Edge Triggered with Preset and Clear 


Typ Package 


ower. Availability No: 
Diss. of Pins 


/FF (mW) 


Device Type 


54/74ALS74A | 
74AS74 


Flip-Flops, Quad and Hex-D with Clear 


Package 


Power Availability - 
abe of Pins 


Tetaemw) [wt [ om 
Quad D-Type — 54/74ALS175 60 Low 47.5 E,J,W N,M 
Registers 74AS175 - 160 Low 395 N 

Hex D-Type 54/74ALS174 60 Low 50 E,J,W 

Registers 74AS174 160 Low 395 


Flip-Flops, Octal D Edge Triggered with TRI-STATE Outputs 


Description Device Type 


Typ” Package 


Power Availability No. 
Diss. of Pins 


/FF (mW) 


Device Type 


54/74ALS374 
74AS374 
74ALS534 
74AS534 
74ALS564A 
54/74ALS574A 
74AS574 
74AS575 
54/74ALS576A 
74AS576 
-74AS577 
74ALS874B 
74AS874 
74ALS876A 
74AS876 
74AS878 
74AS879 


p 


Ooh eB hWHORWO WK AND OW 


Gates, AND with Totem-Pole Outputs 


* 
Prop A Package N 
_ ; . sanaii oO. 
Description Device Type Delay | Diss. Avallavility of Pins 
Time (ns) /Gate (mW) 


Dual 4-Input 54/74ALS21A 
74AS21 


9 
3.3 
Triple 3-Input 54/74ALS11A 9 : 
74AS11 3.3 : 
Quad 2-Input 54/74ALS08 6.5 E,J,W 
74AS08 3.3 
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Gates, AND with Open-Collector Outputs 


* * 
ae eee Backage N 
: ; ; oO. 
Delay Diss. Availability ae 
Time (ns) /Gate (mW) 


Package 
Prop. rower Availability 


Delay Diss. of Pins 
Time (ns) /Gate (mW) 


Description 


Dual 4-Input 
NAND Gates 


Triple 3-Input 
NAND Gates 


Quad 2-Input 
NAND Gates 


Hex Inverters 


Gates, NAND and Inverters with Totem-Pole Outputs 


Package ” 
oe . ee 0. 
Description Device Type Delay Diss. Availability of Pins 
Time (ns) /Gate (mW) 


Dual 4-Input 54/74ALS20A . . 14 
NAND Gates 74AS20 . 14 
Triple 3-Input 54/74ALS10A : 14 
NAND Gates 74AS10 14 
Quad 2-Input 54/74ALSO0A ‘ 14 
NAND Gates 74AS00 14 
Hex Inverters 54ALS04A . . 14 

74ALS04B . : 14 


74AS04 : 14 
74ALS14 14 


8-Input NAND 54/74ALS30A : 2 14 
Gates 74AS30 5 14 
13-Input NAND 74ALS133 16 
Gate 


7 
HexNon-inverter_| _ 74AS34 14 
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Gates, Exclusive NOR, OR with Open-Collector Outputs 


* * 
is Bde paren? N 
Ae: ; . ee oO. 
Description Device Type Delay Diss. Availability of Pins 
Time (ns) /Gate (mW) 


Quad 2-Input 74ALS811 
Exclusive NOR Gates 74AS811 
Quad 2-Input 74ALS136 

Exclusive OR Gates 74AS136 


Gates, Exclusive NOR with Totem-Pole Outputs 


N,M 
N 


Typ" Typ* 


Prop. Power Package 


Availability No. 


Description Device Type 


Delay Diss. of Pins 
Time (ns) /Gate (mW) 


Quad 2-Input 74ALS810 N/A 
Exclusive NOR Gates 74AS810 N/A 


Gates, NOR with Totem-Pole Outputs 


* * 
ad sonal sais N 
tent . . ilabili oO. 
Description Device Type Delay Diss. pears of Pins 
rinetts) | featetoun | Tar 


Triple 3-Input 54/74ALS27 5.5 2.5 E,J,W N,M 
NOR Gates 74AS27 2 12.2 N,M 
Quad 2-Input 54/74ALS02 1.9 E,J,W 

NOR Gates 74AS02 10.1 


Gates, OR with Totem-Pole Outputs 





Typ* Typ* 
Prop. Power 
Delay Diss. 


ie i A 
Quad 2-Input 54/74ALS32 5.5 2.8 E,J,W 

OR Gates 74AS32 3.5 14.9 

Quad 2-Input 74ALS86 7 3.75 

Exclusive 74AS86 

OR Gates 


Package 
Availability 


Description Device Type 
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Latches 


No. s Package 
Description Device Type of iss. Availability No. 
Bits i of Pins 


Dual 4-Bit 
Latches 


Octal Latch 


TRI-STATE 
Octal 
Latches 


TRI-STATE 
Inverting 
Octal 
Latches 


Dual 4-Bit 
TRI-STATE 
Latches 


Line Drivers 


Description 


Hex 2-Input 
NAND 


Hex 2-Input 
NOR 


Hex 2-Input 
AND 


Hex 2-Input 
OR 


74ALS880A 
74AS880 


54/74ALS373 
74AS373 
74ALS573B 
74AS573 


74ALS533 
74AS533 
74ALS563A 
74ALS580A 
74AS580 


74ALS873B 
74AS873 


Device Type 


54ALS804A 


74ALS804A 
74AS804B 
74AS1804 


74ALS805A 


74AS805B 
74AS1805 


74ALS808A 
74AS808B 
74AS1808 


74ALS832A 


74AS832B 
74AS1832 


4 None 
4 None 


| as [eeeeeloees 


Low- 
Level 
Output 
Current 
(mA) 


| sarranisz73 | 8 | Low _| 


High- 

Level Package 
Output Availability 
Current 

(mA) 
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Multiplexers/Demultiplexers 


Type 


Description Device Type of 


Output 


Quad 2 to 1 74ALS157 Standard N/A 
Line 74AS157 Standard N/A 
74ALS257 TRI-STATE N/A 

74AS257 TRI-STATE N/A 

4.2 


Quad 2 to 1 74ALS158 Standard 


Line 74AS158 


Standard 2.5 


(Inverting) 74ALS258 TRI-STATE 4.2 


74AS258 


3 
Dua! 4 to 1 54/74ALS153 Standard N/A : 
Line 54/74ALS253 TRI-STATE N/A 
Dual 4 to 1 74ALS352 Standard 32.5 
Line (Inverting) 74ALS353 TRI-STATE 37.5 
8 to 1 Line 54/74ALS151 Standard 
54/74ALS251 TRI-STATE 


TRI-STATE 


Parity Generators/Checkers 


Description 


9-Bit Odd/Even Parity 
Generator/Checker 
9-Bit Parity 
Generator/Checker 
with Bus Driver 

Parity 1/O Port 


Registers, Shift - 


Description 


Parallel-In 
Serial-Out 


Typ* 

: Prop. 

Device Type Delay 
Time (ns) 


74AS280 7.3 


_ | : 


Schmitt-Triggers with Totem-Pole Outputs 


Description 


Dual 4-Input 
NAND Schmitt Triggers 


Quad 2-Input 
NAND Schmitt Triggers 


Hex Schmitt Trigger 
Inverters 


Device Type 


74ALS13 
74ALS132 
74ALS14 


8 
N/A 
7.8 
7.6 


Typ* Prop. Delay 
Time (ns) 


Data 
to 


Enable 


4.5 


6.3 
5.5 
6 
4 
6.1 
4 
6 
4.5 
4.5 
4.5 
11 
7 
Typ* 
Power 


Diss. 
Total (mW) 


Typ.’ 
Hysteresis 


11.5 
78 
29.2 
58.5 


Package 
Availability 


N 


37.5 E,J,.W 
35 E,J,W 


N,M 
N,M 


37.5 E,J,W N,M 
47 E,J,W N,M 


Package 


Availability 


Package 
Availability 


No. 
of Pins 





Package 
Availability 


of Pins 





Transcelvers 


Description 


Quad Inverter 
Transceivers 


Quad 
Transceivers 


Octal Inverter 
Transceivers 


Octal Transceiver 
with True and 
Inverting Outputs 


Octal Transceivers 
with Register 
Storage 


Octal Inverter 
Transceivers 
with Register 
Storage 


Octal Inverting 
Tranceiver/ 
MOS Driver 


Octal Bus 


Transceiver/ 
MOS Driver 


Description 


Octal Bus 
Transceivers 
and 8-Bit 
Storage Register 


Device Type 


74ALS242C 
74AS242 


74ALS243A 
74AS243 


74ALS620A 
74AS620 
74ALS640A 
74AS640 
74ALS1242 


74AS230 


74AS646 
74AS652 


74AS648 
74AS651 


74AS2620 


74AS2645 


Device Type 


74ALS646 
74ALS648 
74ALS652 
74ALS651 


Max 
Source 
Current 

(mA) 


Max 
Sink 
Current 
(mA) 
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Power 
Diss. 
Total (mW) 


Package 
Availability 


Package 
Availability 


of Pins 
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Glossary of Terms 


DC Operating Conditions and Characteristics 


GENERAL DEFINITIONS 


1: Current is the flow of electric charge from one potential! to 
another through a conductor. The unit of measure is the 
Ampere, or Amp, abbreviated A. One Amp is equal to the 
current flowing through one ohm of resistance when one 
volt is applied across that resistance. Common units found 
in the semiconductor industry are the milliampere, abbrevi- 
ated mA, equal to 0.001A and the microampere, abbreviat- 
ed pA, equal to 0.000001A. Negative current is defined as 
current flowing out of a device terminal and positive current 
is defined as current flowing into a device terminal. 


V: Voltage, or the electromotive force which causes current 
to flow through a conductor. One Ampere of current flowing 
through one ohm of resistance develops a potential differ- 
ence of one volt across that resistance. The unit of measure 
is the Volt, abbreviated V, and a common unit is the millivolt, 
abbreviated mV, equal to 0.001V. 


INPUT CURRENT PARAMETERS 


|; Maximum High Level Input Current: Current flowing into 
an input when that input has the maximum voltage specified 
for the family applied to it. This test is used to guarantee the 


minimum reverse breakdown voltage of the input structure. — 


liq High Level input Current: The current flowing into an 
input when that input has a high level voltage equal to the 
minimum high level output voltage specified for the family. 
This test is used to check the emitter-to-emitter leakage and 
the inverse transistor action of a multi-emitter transistor in- 
put, the input leakage of a diode, PNP transistor, or C-B 
short type of input, and to guarantee the fan-in specified for 
the family. 


1k Input Clamp Current: The current flowing out of an in- 
put when that input is pulled below ground. This test is used 
to guarantee the integrity of the input clamp diode. The input 
clamp diode is used to limit the voltage swings on the input 
by clamping the negative excursions to a level equal to one 
diode drop below ground. This serves to reduce ringing on 
an incoming signal. Pulling the input below ground for an 
extended length of time can cause parasitic transistor action 
to occur between adjacent tanks on the die which can 
cause erroneous data to occur on the outputs of the device. 
To prevent this, voltages on the inputs during operation 
(other than high speed ringing) should be limited to no more 
than 0.5V below ground at all times. 


I, Low Level Input Current: The current flowing out of an 
input when a low level voltage equal to the maximum low 
level output voltage specified for the family is applied to the 
input. This test is used to check the input pullup resistor on 
an MET or a diode input and to guarantee the specified fan- 
in of the family. 


i+ Current at Positive-Going Threshold Point: The cur- 
rent flowing out of a transition-operated (Schmitt trigger) in- 
put when a voltage equal to the positive going threshold 
voltage is applied to the input. 

Iy— Current at Negative-Going Threshold Point: The 
current flowing out of a transition-operated (Schmitt trigger) 
input when a voltage equal to the negative going threshold 
voltage is applied to the input. 
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OUTPUT CURRENT PARAMETERS 


IcEx Output Leakage Current: The current flowing into an 
open collector output when input conditions have been ap- 
plied that, according to the product specification, will cause 
the output to be in the logic high state. This test checks the 
reverse breakdown of the output transistor. 


Io(off) Off-State Output Current: The current flowing into 
an output with input conditions applied that, according to the 
product specification, will cause the output switching ele- 
ment to be in the off state. 

NOTE: This parameter is usually specified for open collector outputs intend- 
ed to drive devices other than logic circuits, such as displays. Any 
leakage current applied to a display may cuase the display to be 
activated. 

lon High Level Output Current: The current flowing out of 

an output with input conditions applied that, according to the 

product specification, will establish a logic high level at the 
output. This test guarantees the current sourcing (drive) ca- 
pability of the output and the fan-out specified for the family. 


lo. Low Level Output Current: The current flowing into an 
output with input conditions applied that, according to the 
product specification, will establish a logic low level at the 
output. This test guarantees the current sinking capability of 
the output and the fan-out specified for the family. 


los Output Short-Circuit Current: The current out of an 
output when that output is shorted to ground, or another 
specified potential, with input conditions applied that, ac- 
cording to the product specification, will establish a logic 
high level at the output. 


loz High-Impedance State Output Current: These tests 
guarantee that the device will not excessively load a bus 
line when the device output is put into the TRI-STATE® 
mode. 


lozx (or Isink): The current flowing into an output with input 
conditions applied to the output control pin such that the 
output is in the high impedance state and input conditions 
applied to the other inputs that, according to the product 
specification, will establish a logic low level at the output. 


loz_(or Isource): The current flowing out of an output with 
input conditions applied to the output contro! pin such that 
the output is in the high impedance state and input condi- 
tions applied to the other inputs that, according to the prod- 
uct specification, will establish a logic high level at the out- 
put. 


SUPPLY CURRENT PARAMETERS 


IccH Supply Current (outputs in the high state): The cur- 
rent flowing into the Vcc terminal of a device with input 
conditions applied that, according to the product specifica- 
tion, will establish a logic high level at the output(s). 


Icc_ Supply Current (outputs in the low state): The cur- 
rent flowing into the Vcc terminal of a device with input 
conditions applied that, according to the product specifica- 
tion, will establish a logic low level at the output(s). 





DC Operating Conditions and Characteristics (continued) 


Iccz Supply Current (outputs in the high-impedance 
state): The current flowing into the Vcc terminal of a device 
with input conditions applied that, according to the product 
specification, will establish a high impedance state at the 
output. 


INPUT VOLTAGE PARAMETERS 


BVin Input Breakdown Voltage: The maximum voltage 
that the device is guaranteed to be able to withstand without 
exceeding the maximum input current specification. 


Ve Input Forward Voltage: The voltage applied to the input 
of a device that causes the input structure to become for- 
ward biased; usually equal to the maximum output low volt- 
age specified for the family. 


Vin High Level Input Voltage: The minimum positive volt- 
age level that can be applied to an input terminal of a device 
and be recognized as a logic high level. 


Vix Input Clamp Voltage: The input clamp voltage specifi- 
cation checks the quality of the input diode whose purpose 
is to damp out ringing. This is not intended to be an operat- 
ing condition and if this voltage is allowed to persist for any 
length of time, parasitic transistor action will occur between 
adjacent geometry tanks and circuit performance will be de- 
graded, in some cases to the point of failure. 

Vii Low Level Input Voltage: The maximum positive volt- 
age level that can be applied to an input terminal of a device 
and be recognized as a logic low level. 


Vr Input Reverse Voltage: The voltage applied to an input 
of a device that causes the input structure to become re- 
verse biased; usually equal to the minimum high level output 
voltage specified for the family. 
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V7+ Positive-Going Threshold Voltage: The voltage lev- 
el at a transition-operated (Schmitt trigger) input that causes 
operation of the logic element according to specification as 
the input voltage rises from a level below the negative-going 
threshold voltage, V7-—. 

Vr— Negative-Going Threshold Voltage: The voltage lev- 
el at a transition-operated (Schmitt trigger) input that causes 
operation of the logic element according to specification as 
the input voltage falls from a level above the positive-going 
threshold voltage, Vr+. 


OUTPUT VOLTAGE PARAMETERS 


Von High Level! Output Voltage: The voltage at an output 
terminal with input conditions applied that, according to the 
product specification, will establish a high level at the out- 
put. 


Vo. Low Level Output Voltage: The voltage at an output 
terminal with input conditions applied that, according to the 
product specification, will establish a low level at the output. 


Vo(off) Off-State Output Voltage: The voltage at an out- 

put terminal with input conditions applied that, according to 

the product specification, will cause the output switching el- 
ement to be in the off state. 

NOTE: This characteristic is usually specified only for outputs without inter- 
nal pull-up elements intended for driving devices other than logic 
circuits. 

Vo(on) On-State Output Voltage: The voltage at an output 

terminal with input conditions applied that, according to the 

product specification, will cause the output switching ele- 
ment to be in the on state. 


NOTE: This characteristic is usually specified only for outputs without inter- 
na! pull-up elements intended for driving devices other than logic 
circuits. 





sua] jo Aiessoj5 


Glossary of Terms 


AC Operating Conditions and Characteristics 


INPUT PARAMETERS 


fax Maximum Clock Frequency: The highest rate at 

which the clock input of a bistable circuit can be driven 

through its required sequence while maintaining stable tran- 

sitions of logic levels at the output with input conditions es- 

tablished that should cause changes of output logic level in 

accordance with the specification. Unless otherwise speci- 

fied, this test is performed with no restrictions on input rise 

and fall times or duty cycle. 

NOTE: A minimum value is specified that is the highest frequency at which 
all devices are guaranteed to function correctly. 

ty Hold Time: The interval during which a signal must be 

maintained at a given data input after an active transition at 

another given input. 

NOTE: A minimum value is specified that is the smallest time interval above 
which all devices are guaranteed to function correctly. 

tw Pulse Width: The time interval: between specified volt- 

age reference points on the leading and trailing edges of a 

pulse waveform. 

NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the logic element is guaranteed. 

tRec Recovery Time: The time interval needed to switch a 

memory-type device from a write mode to a read mode and 

to obtain valid data signals at the output. 


NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the device is guaranteed. 


treL Release Time: The time interval between one control 
input going inactive and another input going active after 
which the inactive input no longer has any influence on the 
device operation. 

NOTE: A minimum value is specified that is the smallest time interval at 


which correct operation of the logic element is guaranteed. 


ts Set-Up Time: The time interval during which a stable 
signal must be maintained at a specified input terminal be- 
fore an active transition at another specified input terminal. 
NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the logic element is guaranteed. 
tn Rise Time: The time interval between a specified low- 
level voltage and a specified high-level voltage on a wave- 
form that is changing from a defined low level to a defined 
high level. Common defined levels are from 10% of the sig- 
nal amplitude to 90% of the signal amplitude. 


tg Fall Time: The time interval between a specified high-lev- 
el voltage and a specified low-level voltage on a waveform 
that is changing from a defined high level to a defined low 
level. Common defined levels are from 90% of the signal 
amplitude to 10% of the signal amplitude. 


OUTPUT PARAMETERS 


tpzH Output Enable Time to a High Logic Level: The 
propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from a high impedance (off) state to 
the defined high state. 


tpz_ Output Enable Time to a Low Logic Level: The prop- 
agation delay time between the specified voltage reference 
points on the input and output waveforms with a TRI-STATE 
output changing from a high impedance (off) state to the 
defined low state. 
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tpyz Output Disable Time from a High Logic Level: The 
propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from the defined high state to the 
high impedance (off) state . 


tp_z Output Disable Time from a Low Logic Level: The 
propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from the defined low state to the 
high impedance (off) state . 


twout Output Pulse Width: The time interval between 
specified voltage reference points on the leading and trail- 
ing edges of an output waveform. 

NOTE: This is usually only specified for monostable elements. 


tp_y Propagation Time, Low to High: The time between 
the specified voltage reference points on the input and out- 
put waveforms with the output changing from a low logic 
level to a high logic level. 


tpy_ Propagation Delay, High to Low: The time between 
the specified voltage reference points on the input and out- 
put waveforms with the output changing from a high logic 
level to a low logic level. 


trLH, tr Transition Time, or Rise Time: The time interval 
between a specified low-level voltage and a specified high- 
level voltage on a waveform that is changing from a defined 
low level to a defined high leve!. Common defined levels are 
from 10% of the signal amplitude to 90% of the signal am- 
plitude, or from 0.6V to 2.6V. 


trHL, ts Transition Time, or Fall Time: The time interval 
between a specified high-level voltage and a specified low- 
level voltage on a waveform that is changing from a defined 
high level to a defined low level. Common defined levels are 
from 90% of the signal amplitude to 10% of the signal am- 
plitude, or from 2.6V to 0.6V. 


Note A: All AC Specifications are for one output switching at a time. 


EXPLANATION OF DEVICE FUNCTIONS 
Circuit Complexity 


SSI: Small Scale Integration; the lowest level of complexity 
in integrated circuits. 


MSI: Medium Scale Integration; small subsystems integrat- 
ed into a single microcircuit. 


LSI: Large Scale Integration; large subsystems or small sys- 
tems integrated into a single microcircuit. 


FUNCTIONAL DESCRIPTIONS 


Buffer: A logic gate with high output drive capability, or fan- 
out. Buffers are used where a single circuit must drive a 
large number of loads. 


Comparator: A logic circuit that will compare two separate 
input signals and produce an output based on that compari- 
son. A simple comparator is the Exclusive-NOR gate, which 
produces a high level output only when its two inputs are 
identical. 


Counter: A logic circuit that counts the number of input 
pulses it receives. Counters can be used for frequency divi- 
sion, counting, and sequencing digital operations. Common 
counter configurations are Binary, where the device counts 
from 0 to 15 and Decade, where the device counts from 0 
to 9. 





AC Operating Conditions and Characteristics (continue 


Data Selector/Multiplexer: A logic circuit that will select 
one of several input signals and feed that signal onto a com- 
mon bus line. It can be thought of as a multipole, multiposi- 
tion switch with each switch pole representing one output 
and each switch position representing one input. 


Decoder/Demultiplexer: A logic circuit that is the comple- 
ment of the Data Selector/Multiplexer; that is, this circuit 
takes an input signal and feeds it to any one of several 
output lines depending on the information placed on its 
steering, or control, inputs. 


Driver: Same as Buffer, above. 


Flip-Flop: A logic circuit that is used to store information. A 
flip-flop is called “‘bistable” since it has two stable states. 


Gate: The basic building block of all logic circuits; an ele- 
ment whose output is a Boolean function of its inputs. The 
basic functions are the AND, OR, and NOT. By combining 
these functions, NAND, NOR, and Exclusive-OR and Exclu- 
sive-NOR gates are built. 


Latch: A bistable element that latches, or holds, data which 
is present at its input at the time the Enable input goes to its 
inactive state. When the Enable input is active, the data, 
present at the input, is passed directly to the output, similar 
to the operation of a gate. 


One-Shot: Monostable multivibrator; a flip-flop that only has 
one stable state. When triggered by an input transient, it 
flips to its unstable state for a time period determined by an 
external R-C network connected to its timing inputs, and 
then returns to its stable state. 


Shift Register: A series of flip-flops in which the data signal 
is shifted out of one flip-flop and into the succeeding flip-flop 


during an active transition on the clock input. 


Transceiver: A logic circuit that can transmit data onto a 
bus line and receive data off of the bus line using the same 
terminal as an input and output. The direction of signal flow 
is determined by logic levels present at a Direction Control 
input. 


OTHER TERMS 


Asynchronous: A mode of operation that does not require 
any specific timing relationship between different control in- 
puts. 


Open Collector: Output configuration that has no internal 
pullup. This configuration enables outputs that are connect- 
ed together (wired-OR) to assume opposite states without 
incurring damage. 


Schmitt Trigger: An input configuration that has a different 
threshold point depending on whether the input signal is 
rising or falling. This is especially useful in electrically noisy 
environments. 

Synchronous: A mode of operation where specific timing 
requirements must be met between control inputs before an 
indicated action can occur. 


Totem Pole: An output configuration that contains an inter- 
nal pullup structure, usually a transistor pullup allowing high- 
er output drive capability than is available with open collec- 
tor outputs. 
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TRI-STATE: A registered trademark for a circuit configura- 
tion in which the device can be switched ‘off’ during which 
time the output presents a very high impedance to the bus it 
is connected to. This allows multiple outputs to be connect- 
ed to a bus line while only one output drives the line, the 
other outputs being switched into their high impedance 
states. 


EXPLANATION OF FUNCTION TABLES 


The following symbols are used in the function tables found 
in NSC data sheets: 


H = high logic level (steady state) 

L = low logic level (steady state) 

T = transition from low to high logic level 

Ll = transition from high to low logic level 

X irrelevant (any level, including transitions) 
Z off (high impedance) state of a TRI-STATE output 
a. 


= the level of steady state inputs at inputs A 
through H respectively 


the level of Q before the indicated steady state 
input conditions were established 


= complement of Qg or level of Q before the indi- 
cated steady state input conditons were estab- 
lished 


level of Q before the most recent active transition 
indicated by T or J 


JL = one high level pulse 
“LE == one low level pulse 


toggle = each output changes to the complement of its 
previous level on each active transition indicated 
by T or J 

lf, in the input columns, a row contains only the symbols H, 

L, and/or X, this means the indicated output is valid when- 

ever the input configuration is achieved regardless of the 

sequence in which it is achieved. The output persists so 

long as the input configuration is maintained. 


If, in the input columns, a row contains H, L, and/or X to- 
gether with T and/or J, this means the output is valid 
whenever the input configuration is achieved but the tran- 
sition(s) must occur following the achievement of the steady 
state levels. If the output is shown as a level (H, L, Qo, or 
Qo), it persists so long as the steady state input levels and 
the levels that terminate indicated transitions are main- 
tained. Unless otherwise indicated, input transitions in the 
opposite direction to those shown have no effect on the 
output. If the output is shown as a pulse, IL or LI, the 
pulse follows the indicated input transition and persists for 
an interval dependent on the circuit. 


Among the most complex function tables in this book are 
those of the shift registers. These embody most of the sym- 
bols used in any of the function tables, plus more. As an 
example, Figure 7 is the function table for a 4-bit bidirection- 
al universal shift register, similar to the DM54LS194. 


The first line of the table represents “asynchronous” clear- 
ing of the register and indicates that if CLEAR is low, all four 
outputs will be reset low regardless of the states of the oth- 
er inputs. In the succeeding lines, CLEAR is inactive (high) 
and consequently has no effect. 
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AC Operating Conditions and Characteristics (Continued 


The second line indicates that so long as the CLOCK input 
remains low (while CLEAR is high), no other input has any 
effect and the outputs maintain the levels they assumed 
before the steady-state combination of CLEAR high and 
CLOCK low was established. Since on all the other lines of 
the table only the rising edge of the CLOCK is shown to be 
active, the second line implicitly shows that no further 
change in the outputs will occur while the CLOCK remains 
high or on the high-to-low transition of the CLOCK. 


The third line of the table represents “synchronous” parallel 
loading of the register and indicates that if S1 and SO are 
both high, then regardless of the levels at the SERIAL in- 
puts, the data present at A will transfer to QA, the data 
present at B will transfer to QB, and so forth, following a 
low-to-high transition on CLOCK. 


The fourth and fifth lines represent the “synchronous” load- 
ing of high and low level data, respectively, from the SHIFT 
RIGHT SERIAL input and the shifting one bit to the right of 
previously entered data; data previously at QA is now at QB, 
data previously at QB and QC is now at QC and QD respec- 


i] | Serial Parallel 
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tively, and the data previously at QD has been shifted out of 
the register. This entry of data and shifting takes place on 
the low-to-high level transition of CLOCK when S1 is low 
and SO is high and as shown, the levels at the PARALLEL 
inputs, A through D, have no effect. 


The sixth and seventh lines represent the “synchronous” 
loading of high and low level data respectively, from the 
SHIFT LEFT SERIAL input and the shifting one bit to the left 
of previously entered data; data previously at QD is now at 
QC, data previously at QC and QB is now at QB and QA 
respectively, and the data previously at QA has been shifted 
out of the register. This entry of serial data and shifting to 
the left takes place on the low-to-high level transition of 
CLOCK when §S1 is high and SO is low and as seen, the 
levels at the PARALLEL inputs, A through D, have no effect. 
The last line indicates that so long as both MODE inputs are 
low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the 
steady state combination of CLEAR high and both MODE 
inputs low was established. 


Outputs 


xx «KKK OK KD 
<x «KKK KOK KIO 
xx «KKK aAxK &*K [OD 


FIGURE 1. Function Table 
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DM54/74, 54S/74S Test Waveforms 


Parameter Measurement Information 


Load Circuit for Bi-State 
Totem-Pole Outputs 


TEST 


v 
pot “CC 


RL 


(See Note B) FROM OUTPUT 


FROM OUTPUT 
UNDER TEST 


UNDER TEST 


TL/X/0003—1 


Note A: C, includes probe and jig capacitance. 
Note B: All diodes are 1N916 or 1N3064. 


Input Waveform 


TL/X/0003-4 


Voltage Waveforms 
Setup and Hold Times 


TIMING 


INPUT ty 


\ 
im ov 
r*tsetup--! ata 
I 


| 
\ r ay 
1.5V 1.5 V 
ov 


DATA 
INPUT 


TL/X/0003-5 


Vcc 
: RL 


ee Note A) 


CL 
hy 


Load Circuit for 
Open-Collector Outputs 


TEST 
POINT 


Load Circuit for TRI-STATE® Outputs 


TEST Vcc 
POINT 


Ri 


gf S1 


FROM OUTPUT (See Note B) 


UNDER TEST 


CL 
(See Note A) 


TL/X/0003-2 
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gs 


TL/X/0003-3 


54/74 t, < 7 ns; ts < 7 ns 
54S/74S t, < 2.5ns, ts < 2.5ns 
Generator: Zoyt ~ 502 

PRR < 1 MHz 


Voltage Waveforms 
Pulse Widths 


HIGH-LEVEL 


PULSE 15V 


LOW-LEVEL 
PULSE 


TL/X/0003-6 
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Test Waveforms 


DM54/74, 54S/74S Test Waveforms (Continued) 


Parameter Measurement Information (Continued) 


Voltage Waveforms Propagation Delay Times 


OUT-OF-PHASE 
OUTPUT 


(See Note E) 
TL/X/0003-7 


Voltage Waveforms Enable and Disable Times, TR!I-STATE Outputs 


OUTPUT 
CONTROL 

(LOW-LEVEL : f ney 

ENABLING) woe mew ewe mw ew mer OY 


! 
po PLZ} 
| | S1.ANO 
WAVEFORM 1 1 | |  $2CLOSED a 


(See Note C) Se ee 
| Pee Gece VoL 


| 
Pe tPHZ—el os y 05V 


WAVEFORM 2 : —  NG ~ 15V 


(See Note C) $1 AND 
. $2 CLOSED 





TL/X/0003-8 


Note C: Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is for an output 
with internal conditions such that the output is high except when disabled by the output control. 

Note D: In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

Note E: When measuring propagation delay times of TRI-STATE outputs, switches S1 and S2 are closed. 
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DM54L/DM54LS/74LS Test Waveforms 


Parameter Measurement Information 


Load Circuit for Bl-State Load Circult for Open- TRI-STATE Outputs 
Totem-Pole Outputs Collector Outputs 


Vcc 
POINT POINT 
O 
RL ; RL RL 
FROM OUTPUT _————. FROM OUTPUT TEST 
UNDER TEST (See Note B)! UNDER TEST POINT ¥s1 


4 FROM OUTPUT 
CL c1:t: CL UNDER TEST (See Note B) 
T (See Note A) 
(See Note A) (See Note C)! 
1 — 


SUJOJOARAA SOL 


CL 
(See Note A) 


TL/X/0003-9 TL/X/0003-10 


¢s 


TL/X/0003-11 


Note A: C, includes probe and jig capacitance. 
Note B: All diodes are 1N916 or 1N3064. 
Note C: C1 (30 pF) is used for testing Series 54L/74L devices only. 


Input Waveform 
54LS/74LS: t, < 6 ns, tp < 6ns 


54L gates and inverters: t; < 60 ns, tp < 60 ns 
54L flip-flops and MSI: t, < 25 ns, ts < 25 ns 


Generator: Zoyt ~ 500 
TL/X/0003-12 PRR < 1 MHz 


Voltage Waveforms 


Voltage Waveforms 
Pulse Widths 


Setup and Hold Times 


13V 
| 


jam pa ome ome mom om om samen () 


be tsetup oe ae thold ees 
t 


pom nn3y: 
LOW-LEVEL 
1.3V 1.3V PULSE 
ov: 


TL/X/0003-13 


TL/X/0003-14 





TL/X/0003-15 
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Test Waveforms 


DM54L/DM54LS/74LS Test Waveforms (continued) 


Parameter Measurement information (Continued) 


OUTPUT 

CONTROL 

(LOW-LEVEL 
ENABLING) 


WAVEFORM 1 
(See Note D) 


WAVEFORM 2 


(See Note D) 





Voltage Waveforms Propagation Delay Times 


IN-PHASE 
OUTPUT 


OUT-OF-PHASE 
OUTPUT 
(See Note F) —-———- VOL 
TL/X/0003~16 


Voltage Waveforms Enable and Disable Times, TRI-STATE Outputs 





Hf we ea ene OV 


<< tpz. ——+! = tPLz 


Se te eey | $1 AND 
$2 CLOSED 


ae case 


$1 AND 
$2 CLOSED 


S2 CLOSED 


TL/X/0003-17 


Note D: Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the oul e control. Waveform 2 is for an output 
with internal conditions such that the output is high except when disabled by the output control. 

Note E: In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

Note F: When measuring propagation delay times of TRI-STATE outputs, switches S1 and S2 are closed. 
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National 
Semiconductor 


ALS/AS Test Waveforms 


Group 5 Test Waveforms DM54ALS/74ALS, 54AS/74AS 
54ALS01, 03, 05, 09, 12, 15, 22, 33, 38, 518, 519, 522, 689, 1003, 1005, 1035 


Load Circuit for 
Open-Collector Outputs 


Voc 


R, (See Note B) 


FROM OUTPUT 
UNDER TEST 


led 


TEST 
POINT 


TL/F/10625-1 


Note A: C, includes probe and jig capacitance 
Note B: R, = 2 kO for standard outputs, RL = 6672 for buffered outputs 


Voltage Waveforms 
Propagation Delay Times 


INPUT 


IN PHASE 
OUTPUT 


OUT OF PHASE 
OUTPUT 
TL/F/10625-2 


Note: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zour = 50N, t, = ty = 2 ns. 
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SUMOJBARM 18291 SV/S1V 





ALS/AS Test Waveforms 


Test Waveforms DM54ALS/74ALS, 54AS/74AS (continuea) 


Voltage Waveforms 
Setup and Hold Times 


WITH RESPECT TO 
POSITIVE TRANSITION 


REFERENCE INPUT 


WITH RESPECT TO 
NEGATIVE TRANSITION 


TL/F/10625-3 


Voltage Waveforms 
Propagation Delay Times 


INPUT 


IN PHASE 
OUTPUT 


OUT OF PHASE 
OUTPUT 


TL/F/10625-5 


i Swltoh rection 


OPEN 
OPEN 
OPEN 
OPEN 
CLOSED 
CLOSED 


Load Circuit for 
TRI-STATE Outputs 


a 


FROM OUTPUT 
UNDER TEST 


TL/F/10625-4 


Voltage Waveforms 
Pulse Widths 


HIGH@LEVEL 
PULSE 


LOW=LEVEL 
PULSE 


TL/F/10625~6 


Voltage Waveforms 
Enable and Disable Times, TRI-STATE Outputs 


3.5V 
LOW=LEVEL 





ENABLING | | 


HIGH=LEVEL 13V 13V 
ENABLING / . \ 0.3V 


OUTPUT 
CONTROL 


TL/F/10625-7 


Note: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zout = 50M, t, = tr= 2ns. 
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Test Waveforms DM54ALS/74ALS, 54AS/74AS (continued) 
Load Circuit for Bi-State Totem-Pole Outputs Load Circuit for Open-Collector Outputs 


FROM OUTPUT TEST Voc 
UNDER TEST POINT 
C RL 


50 pF 
FROM OUTPUT TEST 


UNDER TEST POINT 
C, 


i 


TL/F/10625-8 
TL/F/10625-9 


Voltage Waveforms Propagation Delay Times 


INPUT 


IN PHASE 
OUTPUT 


OUT OF PHASE 
OUTPUT 
TL/F/10625-10 


WITH RESPECT TO 
POSITIVE TRANSITION 


REFERENCE INPUT 


WITH RESPECT TO 
NEGATIV TRANSITION 


tsetup 1 
rx 


INPUT tsetup o 


TL/F/10625-11 


HIGH@LEVEL 
PULSE 


LOW=LEVEL 


PULSE 
TL/F/10625-12 


Note: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zout = 50M, t, = ty = 2ns. 
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ALS/AS Test Waveforms 


Group 4 Test Waveforms DM54ALS/74ALS, 54AS/74AS 
54ALS74, 109, 112, 113, 114, 131, 137, 160, 161, 162, 163, 168, 169, 174, 175, 273 
54AS74, 109, 112, 113, 114, 160, 161, 162, 163, 168, 169, 174, 175, 273 


Load Circuit for Bi-State Totem-Pole Outputs 


TEST 
POINT 


FROM OUTPUT 
UNDER TEST 


CL 
50 pF 


TL/F/10625-13 


Voltage Waveforms 
Pulse Widths 


HIGH@LEVEL 
PULSE 


[-—s 


LOW=LEVEL 
PULSE 


TL/F/10625-15 


Voltage Waveforms Setup and Hold Times 


WITH RESPECT TO 
POSITIVE TRANSITION 


REFERENCE INPUT 


WITH RESPECT TO 
NEGATIV TRANSITION 


tseruP 1 


INPUT tsetupo 
1.3V 


TL/F/10625-14 


Voltage Waveforms 
Propagation Delay Times 


INPUT 


IN PHASE 
OUTPUT 


OUT OF PHASE 
OUTPUT 


TL/F/10625-16 


Note: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zour = 50M, t; = ty = 2ns. 
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Section 2 
Advanced Low Power 
Schottky 





Section 2—Advanced Low Power Schottky 


Advanced Low Power Schottky—Commercial Products 

DM74ALSO0A Quad 2-Input NAND Gate 

DM74ALS01 Quad 2-Input NAND Gate with Open-Collector Outputs 
DM74ALS02 Quad 2-Input NOR Gate 

DM74ALS03B Quad 2-Input NAND Gate with Open-Collector Outputs 
DM74ALS04B Hex Inverter 

DM74ALSO05A Hex Inverter with Open-Collector Outputs 

DM74ALS08 Quad 2-Input AND Gate 

DM74ALS09 Quad 2-Input AND Gate with Open-Collector Outputs 
DM74ALS10A Triple 3-Input NAND Gate 

DM74ALS11A Triple 3-Input AND Gate 

DM74ALS12A Triple 3-Input NAND Gate with Open-Collector Outputs 
DM74ALS13 Dual 4-Input NAND Gate with Schmitt Trigger Inputs 
DM74ALS14 Hex Inverter with Schmitt Trigger Inputs 

DM74ALS15A Triple 3-Input AND Gate with Open-Collector Outputs 
DM74ALS20A Dual 4-Input NAND Gate 

DM74ALS21A Dual 4-Input AND Gate 

DM74ALS22B Dual 4-Input NAND Gate with Open-Collector Outputs 
DM74ALS27 Triple 3-Input NOR Gate 

DM74ALS28A Quad 2-Input NOR Buffer 

DM74ALS30A 8-Input NAND Gate 

DM74ALS32 Quad 2-input OR Gate 

DM74ALS33A Quad 2-Input NOR Buffer with Open-Collector Outputs 
DM74ALS37A Quad 2-Input NAND Buffer 

DM74ALS38A Quad 2-Input NAND Buffer with Open-Collector Outputs 
DM74ALS40A Dual 4-Input NAND Buffer 

DM74ALS74A Dual D Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM74ALS86 Quad 2-Input Exclusive-OR Gate 

DM74ALS109A Dual Positive-Edge-Triggered J-K Flip-Flop with Preset and Clear 
DM74ALS125A Quad TRI-STATE Buffer 

DM74ALS131 3-to-8 Line Decoder/Demultiplexer with Address Register 
DM74ALS132 Quad 2-Input NAND Gate with Schmitt Trigger Inputs 
DM74ALS133 13-Input NAND Gate 

DM74ALS136 Quad 2-Input Exclusive-OR Gate with Open-Collector Outputs 
DM74ALS137 3-to-8 Line Decoder/Demultiplexer with Address Latches 
DM74ALS138 3-to-8 Line Decoder/Demultiplexer 

DM74ALS151 1-of-8 Line Data Selector/Multiplexer 

DM74ALS153 Dual 1-of-4 Line Data Selector/Demultiplexer 

DM74ALS157 Quad 1-of-2 Line Data Selector/Multiplexer 

DM74ALS158 Quad 1-of-2 Line inverting Data Selector/Multiplexer 
DM74ALS160B Synchronous 4-Bit Decade Counter with Asynchronous Clear 
DM74ALS161B Synchronous 4-Bit Binary Counter with Asynchronous Clear 
DM74ALS162B Synchronous 4-Bit Decade Counter with Synchronous Clear 
DM74ALS163B Synchronous 4-Bit Binary Counter with Synchronous Clear 
DM74ALS165 8-Bit Parallel In/Serial Out Shift Register 

DM74ALS166 8-Bit Parallel Load Shift Register 





Section 2—Advanced Low Power Schottky (continued) 


Advanced Low Power Schottky—Commercial Products (Continued) 
DM74ALS168B Synchronous 4-Bit Up/Down Decade Counter 

DM74ALS169B Synchronous 4-Bit Up/Down Binary Counter 

DM74ALS174 Hex D Flip-Flop with Clear 

DM74ALS175 Quad D Flip-Flop with Clear and Complementary Outputs 
DM74ALS240A Octal TRI-STATE Inverting Buffer/Line Driver/Line Receiver 
DM74ALS241A Octal TRI-STATE Buffer/Line Driver/Line Receiver 
DM74ALS242C Quad TRI-STATE Inverting Bus Transceiver 

DM74ALS243A Quad TRI-STATE Bus Transceiver 

DM74ALS244A Octal TRI-STATE Bus Driver 

DM74ALS245A Octal TRI-STATE Bus Transceiver 

DM74ALS251 TRI-STATE 1-of-8 Line Data Selector/Multiplexer 

DM74ALS253 TRI-STATE Dual 1-of-4 Line Data Selector/Multiplexer 
DM74ALS257 Quad TRI-STATE 1-of-2 Line Data Selector/Multiplexer 
DM74ALS258 Quad TRI-STATE 1-of-2 Line Inverting Data Selector/Multiplexer 
DM74ALS273 Octal D-Type Positive-Edge-Triggered Flip-Flop with Clear 
DM74ALS299 8-Bit Universal Shift/Storage Register with Common Parallel |/O Pins 
DM74ALS352 Dual 1-of-4 Line Inverting Data Selector/Multiplexer 
DM74ALS353 Dual 1-of-4 Line Inverting Data Selector/Multiplexer with TRI-STATE Outputs . 2-149 
DM74ALS373 Octal D-Type TRI-STATE Transparent Latch 

DM74ALS374 Octal D-Type TRI-STATE Positive-Edge-Triggered Flip-Flop 
DM74ALS465A Octal TRI-STATE Bidirectional Buffer/Bus Driver 
DM74ALS466A Octal TRI-STATE Bidirectional Inverting Buffer/Bus Driver 
DM74ALS467A Octal TRI-STATE Bidirectional Buffer/Bus Driver 
DM74ALS468A Octal TRI-STATE Bidirectional Inverting Buffer/Bus Driver 
DM74ALS518 8-Bit Identity Comparator with Open-Collector Outputs 
DM74ALS519 8-Bit Identity Comparator with Open-Collector Outputs 
DM74ALS520 8-Bit Identity Comparator 

DM74ALS521 8-Bit Identity Comparator 

DM74ALS522 8-Bit Identity Comparator with Open-Collector Outputs 
DM74ALS533 Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS534 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS540A Octal Inverting Buffer/Line Driver with TRI-STATE Outputs 
DM74ALS541A Octal Buffer/Line Driver with TRI-STATE Outputs 
DM74ALS563A Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS564A Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS573B Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS574A Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS576A Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS580A Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS620A Octal TRI-STATE Bus Transceiver 

DM74ALS640A Inverting Octal Bus Transceiver 

DM74ALS645A Octal TRI-STATE Bus Transceiver 

DM74ALS646 Octal TR!I-STATE Bus Transceiver and Register 

DM74ALS648 Octal TRI-STATE. Inverting Bus Transceiver 

DM74ALS651 Octal TRI-STATE Bus Transceiver and Register 

DM74ALS652 Octal TRI-STATE Bus Transceiver and Register 

DM74ALS689 8-Bit Comparator 

DM74ALS804A Hex 2-Input NAND Driver 

DM74ALS805A Hex 2-Input NOR Driver 

DM74ALS808A Hex 2-Input AND Driver 

DM74ALS810 Quad 2-input Exclusive-NOR Gate 





Section 2—Advanced Low Power Schottky (continued) 


Advanced Low Power Schottky—Commercial Products (Continued) 
DM74ALS811 Quad 2-Input Exclusive-NOR Gate with Open-Collector Outputs 
DM74ALS832A Hex 2-Input OR Driver 

DM74ALS873B Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS874B Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS876A Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74ALS880A Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 
DM74ALS1000A Quad 2-Input NAND Buffer 

DM74ALS1002A Quad 2-Input Positive NOR Buffer 

DM74ALS1003A Quad 2-Input NAND Buffer with Open-Collector Outputs 
DM74ALS1004 Hex Inverting Driver 

DM74ALS1005 Hex Inverting Driver with Open-Collector Outputs 
DM74ALS1008A Quad 2-Input AND Buffer 

DM74ALS1010A Triple 3-Input NAND Buffer 

DM74ALS1011A Triple 3-Input AND Buffer 

DM74ALS1020A Dual 4-Input NAND Buffer 

DM74ALS1032A Quad 2-Input OR Buffer 

DM74ALS1034 Hex Non-Inverting Driver 

DM74ALS1035 Hex Non-Inverting Driver with Open-Collector Outputs 
DM74ALS1240A Octal TRI-STATE Inverting Bus Driver/Receiver 
DM74ALS1241A Octal TRI-STATE Bus Driver/Receiver 

DM74ALS1242A Quad TRI-STATE Inverting Bus Driver 

DM74ALS1243A Quad TRI-STATE Bus Driver 

DM74ALS1244A Octal TRI-STATE Bus Driver 

DM74ALS2541 Octal Buffer and MOS Line Driver with TRI-STATE Outputs 
DM74ALS5245 Octal TRI-STATE Transceiver 

Advanced Low Power Schottky—MIL/Aero Products 

DM54ALSO0A Quad 2-Input NAND Gate 

DM54ALS02 Quad 2-Input NOR Gate 

DM54ALS04A Hex Inverter 

DM54ALS08 Quad 2-Input AND Gate 

DM54ALS10A Triple 3-Input NAND Gate 

DM54ALS11A Triple 3-Input AND Gate 

DM54ALS20A Dual 4-Input NAND Gate 

DM54ALS21A Dual 4-Input AND Gate 

DM54ALS27 Triple 3-Input NOR Gate 

DM54ALS30A 8-Input NAND Gate 

DM54ALS32 Quad 2-Input OR Gate 

DM54ALS38A Quad 2-Input NAND Buffer with Open-Collector Outputs 
DM54ALS74A Dua! D Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM54ALS138 3-to-8 Line Decoder/Demultiplexer 

DM54ALS151 1-of-8 Line Data Selector/Multiplexer 

DM54ALS153 Dual 1-of-4 Line Data Selector/Demultiplexer 

DM54ALS161B Synchronous 4-Bit Binary Counter with Asynchronous Clear 
DM54ALS163B Synchronous 4-Bit Binary Counter with Synchronous Clear 
DM54ALS165 8-Bit Parallel In/Serial Out Shift Register 

DM54ALS166 8-Bit Parallel Load Shift Register 

DM54ALS169B Synchronous 4-Bit Up/Down Binary Counter 

DM54ALS174 Hex D Flip-Flop with Clear 

DM54ALS175 Quad D Flip-Flop with Clear 

DM54ALS240A Octal TRI-STATE Inverting Buffer/Line Driver/Line Receiver 
DM54ALS244A Octal TRI-STATE Bus Driver 





Section 2—Advanced Low Power Schottky (continued) 


Advanced Low Power Schottky—MIL/Aero Products (Continued) 
DM54ALS245A Octal TRI-STATE Bus Transceiver 

DM54ALS251 TRI-STATE 1-of-8 Line Data Selector/Multiplexer 
DM54ALS253 TRI-STATE Dual 1-of-4 Line Data Selector/Multiplexer 
DM54ALS273 Octal D-Type Positive-Edge-Triggered Flip-Flop with Clear 
DM54ALS373 Octal D-Type TRI-STATE Transparent Latch 

DM54ALS374 Octal D-Type TRI-STATE Positive-Edge-Triggered Flip-Flop 
DM54ALS521 8-Bit Identity Comparator 

DM54ALS804A Hex 2-Input NAND Driver 
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Semiconductor 


DM54ALS00A/DM74ALSO0A 
Quad 2-Input NAND Gate 
m Advanced oxide-isolated, ion-implanted Schottky TTL 


General Description 
process 


This device contains four independent gates, each of which 8 Functionally and pin for pin compatible with Schottky 
performs the logic NAND function. and low power Schottky TTL counterpart 
@ Improved AC performance over Schottky and low pow- 


Features er Schottky counterparts 
® Switching specifications at 50 pF 


m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 
4Y 3B 3A 3Y 


2B =2Y GND 
TL/F/6270-1 


Order Number DM54ALS00Ad, DM74ALSO0AM, DM74ALSOOAN or DM74ALSOOASJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 


H = High Logic Level 
L= 


ow Logic Level 





voo 





00A 


Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical 05, 
N Package 
M Package 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


|_min | Nom | Max | min | Nom | Max _| 
| SupplyVoltage | 4s | os | ss | as | os | 55 | 
| HighLevelinputVotiage | 2 | 


Low Level Input Voltage Pes 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


eae ae ees aaa eas 
ee ee ee 


| HighLevelOutputGurent | | | oa || =o 
| LowLevelOutputcurent | | | | Tk 
| Free AirOperating Temperate | -85 | | 12 | o | | zo | 


Electrical Characteristics 





over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 28°C. 


symbol_| Parameter | Gonaiitions__— | Min__|Typ_| Max | Units 


Vik 


VoH lon = —0.4mA 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Voc = 4.5V 





Input Clamp Voltage — Veo = 4.5V, 1) = —18mA 


Voc = 4.5V to 5.5V 


54/74ALS 
lo. = 


a es 


pvo-2} | 
|| eas | oe 


4mA 


T4ALS 


lo 


eee |b Oe 8 
Input Current at Max Voc = 5.5V, Viq = 7V 
Input Voltage 


=8mA 


0.1 


High Level Input Current Voc = 5.5V, Vin = 2.7V nee 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Vo = 2.25V 


Supply Current Voc = 5.5V Outputs High 


Output Drive Current Voc = 5.5V 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


parameter | cantons ma =e 
Parameter 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Ry = 5000 
C. = 50 pF 


Voc = 4.5V to 5.5V 


ate [ere 
pe Jae Ee ae 
Paes aes 
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DM74ALS01 Quad 2-Input 


NAND Gate with Open-Collector Outputs 


General Description 


This device contains four independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 
Bee Voc (Min) ~ Vou 
Nq (lon) + No (iH) 


_ Voc (Max) — VoL 

lo. — Na (iD) 
Ny (lou) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lH) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (iL) = total maximum input low current for all 
inputs tied to pull-up resistor 


RMIN 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

8 Switching specifications guaranteed over full tempera- 
ture and Voc range 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 
4y¥ 4B 4A 3Y 3B 3A 


1v 1A 1B 2Y 2A 2B GND 


TL/F/6174-1 
Order Number DM74ALS01M or DM74ALS01N 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 





Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
High Level Output Voltage 7V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical 03a 
N Package 
M Package 


table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


o°c to + 70°C 
—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Input Clamp Voltage Voc = 4.5V, || = —18mA 


DM74ALS01 


N 


High Level Output Current Voc = 4.5V, Von = 5.5V 


Input Voltage 


Supply Current Voc = 5.5V Outputs High 
Outputs Low 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


. DM74ALS01 
Parameter Conditions 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry = 2k9 
Propagation Delay Time 
High to Low Level Output 


C_ = 50 pF 
Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS02/DM74ALS02 
Quad 2-Input NOR Gate 
m@ Advanced oxide-isolated, ion-implanted Schottky TTL 


General Description 
process 


This device contains four independent gates, each of which = Functionally and pin for pin compatible with Schottky 
performs the logic NOR function. and low power Schottky TTL counterpart 
g& Improved AC performance over Schottky and low pow- 
Features er Schottky counterparts 
m® Switching specifications at 50 pF 
m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


Y1 Al B1 Y2 A2 B2 GND 
TL/F/6175-1 


Order Number DMS4ALS02J, DM74ALS02M, DM74ALS02N or DM74ALS02SJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 


= High Logic Level 
= Low Logic Level 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 
Storage Temperature Range 


Typical Oj, 
N Package 
M Package 


— 55°C to + 125°C 
0O°C to + 70°C 


—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


Parameter 


Supply Voltage 

High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 


Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


DM54ALS02 


|_Min | Nom _| 
| 2 | 
== a 
eet Seer 
ae ae 
Ea ae 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics”’ 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS02 


oO 
N 


| 
oO 
a 


5.5 
4 
125 


=~ 
oa) 


over recommended operating free air temperature range. All typical values are measured at Vcco = 5V, Ta = 28°C. 


Vik 


VoH Jon = —0.4mA 


High Level Output 

Voltage Voc = 4.5V to 5.5V 
Low Level Output 
Voltage 


Input Clamp Voltage - Voc = 4.5V, 1, = —18mA 


rae 


pve-2{ | | 


74ALS 
lo. = 8mA 


Input Current @ Max. 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


Supply Current Voc = 5.5V 


Voc = 5.5V, Vin = 7V 


NOG TON NIN | 
Voo = 5.5V, Vit = 0.4V Leas 


0.1 


Voc = 5.5V Vo = 2.25V 
Outputs High 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


Parameter 


Propagation Delay Time 
Low to High Level Output 


Voc = 4.5V to 5.5V 
R, = 5009 
Propagation Delay Time CL = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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DM74ALS02 


| canauone _|_—_BNSAALSo2 _T_ purer 
| Min | Max | min | Max _| 


ce ee ale ea ae | 
fe ease | ae ee | 





National 
Semiconductor 


DM74ALS03B Quad 2-Input 


NAND Gate with Open Collector Outputs 


General Description 


This device contains four independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 
Voc (Min) — Vou 
N4 (lon) + No (tH) 


_ Veco (Max) — Voi 

lo. — Neo (tL) 
Ny (lon) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (Ij) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (ljL) = total maximum input low current for all 
inputs tied to pull-up resistor 


Remax = 


RMINn 


Connection Diagram 


Features 

m@ Switching specifications at 50 pF 

& Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

™ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


Al B1 Y1 


A2 82 Y2 


A3 


GND 
TL/F/6176-1 


Order Number DM74ALS03BM or DM74ALS03BN 
See NS Package Number M14A or N14A 


Function Table 


igh Logic Level 


H = 
L= 


ow Logic Level 
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aco 


03B 


Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
High Level Output Voltage 7V 


Note: The “Absolute Maximum Ratings’ are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical 6a 
N Package 
M Package 


table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


0°C to + 70°C 
—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


DM74ALS03B 
ee | Min | 


Symbol 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 28°C. 


| __ Parameter | Conditions 
Input Clamp Voltage Voc = 4.5V, |) = —18 mA 


High Level Output Current Voc = 4.5V, Vou = 5.5V 


Low Level Output Voc = 4.5V 


Voc = 5.5V, Vin = 7V 


Input Current @ Max. 
Input Voltage 


High Level input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


—0.1 


| OutputsHigh | | 0.49 | 08s 
| Outputstow | | 162 | 


Supply Current Voc = 5.5V 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ru = 2k 


Propagation Delay Time CL = 50 pF 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM54ALS04A/DM74ALS04B Hex Inverter 


m Advanced oxide-isolated, ion-implanted Schottky TTL 


aroevr0 


General Description 


This device contains six independent gat hofwhich 9 DoCess 
iS OWES EOI alls Sue Ge Pe ae ie deten: Sa ton avIN @ Functionally and pin for pin compatible with Schottky 
performs the logic INVERT function. and low power Schottky TTL counterpart 
m Improved AC performance over Schottky and low pow- 
Features er Schottky counterparts 


m Switching specifications at 50 pF 
w Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 





A1 v1 A2 Y2 A3 Y3 GND 


TL/F/6177-1 
Order Number DM54ALS04AJ, DM74ALS04BM, DM74ALSO04BN or DM74ALS04BSJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 


Y=A 


ae) ee ee ee 
L H 
H L 

H = High Logic Level 

L = Low Logic Level 
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04A°04B 


Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage 7V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


Input Voltage WV table are not guaranteed at the absolute maximum ratings. 
; ; The “Recommended Operating Conditions” table will define 
a i Air Temperature Range the conditions for actual device operation. 


DM74ALS 


Storage Temperature Range 


Typical 0), 
N Package 
M Package 


— 55°C to + 125°C 
0°C to +70°C 


—65°C to + 150°C 


88.0°C/W 
118.5°C/W 


Recommended Operating Conditions 


win [Nom [wax [win | Nom [Max 
| Supphyvonago «dias [| ss [as | 5 | ss | 
[Hoh Levetinputvotage 2 [|| e | |_| 
a 
a Dera en nes es ed 


F cowteveloviputGuren ||| « [| 18 | 
"Free Ar Operating Temperature | —s6 | | as [0 | [| 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol | __ Parameter | Conditions, =| Min | Typ | Max | Units 
ViK Input Clamp Voltage Voc = 4.5V, lt = —18mA —1.2 Vv 


Vou High Level Output lon = —0.4mA = 
Voltage Voc = 4.5V to 5.5V Voc ~ 2 ‘ 
0.35 





Voc = 4.5V 54/74ALS 
Voltage lo. = 4mA 


74ALS 
lo. = 8mA 


Input Current @ Max. Voc = 5.5V, Vip = 7V 
Input Voltage 
High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V Vo = 2.25V 


Supply Current Voc = 5.5V Outputs High 
Outputs Low 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


PsA AN ea cee 
: | Min | Max | Min | Max 





Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output 

Propagation Delay Time 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





National 


Semiconductor 


DM74ALS05A Hex Inverter 
with Open Collector Outputs 


General Description 


This device contains six independent gates, each of which 
performs the logic INVERT function. The open-collector out- 


Features 


puts require external pull-up resistors for proper logical op- ture and Vcc range 
m Advanced oxide-isolated, ion-implanted Schottky TTL 


eration. 


Pull-Up Resistor Equations 
Voc (Min) — Von 


R = 
MAX Ny (lon) 


Rein 


process 


m@ Switching specifications at 50 pF 
m Switching specifications guaranteed over full tempera- 


@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 


+ No (IH) & Improved AC performance over Schottky and low pow- 


er Schottky counterparts 
— Yeo (Max) — Vor 
lo. — Neg (lit) 


Ny (lou) = total maximum output high current for 
all outputs tied to pull-up resistor 

No (iH) = total maximum input high current for all 
inputs tied to pull-up resistor 

Ng (lL) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Function Table 


Dual-In-Line Package 


Y5 


Al Y1 A2 Y2 A3 Y3 


Order Number DM74ALSO05AM or DM74ALSO5AN 
See NS Package Number M14A or N14A 


Y=A 


ie Geen nae eet 
L H 
H L 

H = High Logic Level 


L = Low Logic Level 
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TL/F/6178-1 





vs0 


05A 


Absolute Maximum Ratings 
Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
wv teed. The device should not be operated at these limits. The 
; ; parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 
DM74ALS O°C to + 70°C The “Recommended Operating Conditions” table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 
Typical 05a 
N Package 88.0°C/W 
M Package 118.5°C/W 


High Level Output Voltage 


Recommended Operating Conditions 


DM74ALS05A 
Parameter 


| Min | Nom | 
| SupplyVoltage | | 
| High Levelinputvottage | 2 | 
|__ltowLevelinputvottage | | 
| HighLevel OutputVotage | | 
| Lowlevel OutputCurent || 
|__ Free AirOperatingTemperature | oo | 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


| _ Parameter | Conditions, | Min 
Input Clamp Voltage Voc = 4.5V,l = —18mA as 


High Level Output Current Voc = 4.5V, Von = 5.5V 


Low Level Output Voc = 4.5V 0.4 
Input Current @ Max Voc = 5.5V, Vin = 7V 0.1 
Input Voltage : 


High Level Input Current Voc = 5.5V, Vin = 2.7V ae ees ee 
Low Level Input Current Voc = 5.5V, Vit = 0.4V Pe ar 


- Supply Current Voo=s5v | OutputsHigh | | 6s | 14 
| Oupustow [| | 24 | 42 





DM74ALS05A 
eee | min | Max 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry = 2k, C_ = 50 pF 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM54ALS08/DM74ALS08 
Quad 2-Input AND Gate 
m Advanced oxide-isolated, ion-implanted Schottky TTL 


General Description 

: i‘ ; 5 : process 
This device contains four independent gates, each of which m™ Functionally and pin for pin compatible with Schottky 
performs the logic AND function. and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 

Features 7 er Schottky counterparts 
@ Switching specifications at 50 pF 
m Switching specifications guaranteed over full tempera- 

ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


Al B1 y1 A2 B22 Y2 
TL/F/6271—~1 


Order Number DM54ALS08J, DM74ALS08M, DM74ALSOS8N or DM74ALS08SJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 


High Logic Level 
= Low Logic Level 
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Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


—55°C to + 125°C 
O°C to + 70°C 


—65°C to + 150°C 


Note: The “Absolute Maximum Faatings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Typical 65a 
N Package 
M Package 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


DM54ALS08 DM74ALS08 
Parameter 


| Min 
| LowLevelinputVotage | 
aaa 
plsea 
| 85 


dy 
34) 


| 
Oo 
A 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Conditions | Min | 
Vik Input Clamp Voltage Voc =45V,h=-18maA. | 


Eee 
lon = —0.4mA 
54/74ALS 
ro ae 
74ALS 
ore ee 
al 
an 
a 
a 


~“I 


VoH High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max. Voc = 5.5V, Vin = 7V 
Input Voltage 
High Level Input Current Voc = 5.5V, Vin = 2.7V Eo | 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V Vo = 2.25V | =30 | 


Supply Current 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


_pameer | contons ae 
Parameter 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output 


RL = 5002 


Propagation Delay Time C, = 50 pF 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


a 
ed 
<n 


0.4 


Voc = 5.5V Outputs High 


nN 
tb 


4 


DM74ALS08 


aa 
—- 
: rs 
[ee 
ss 
hh 


= 
oO 
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National 
Semiconductor 


DM74ALS09 Quad 2-Input AND Gate 
with Open Collector Outputs 


General Description 


This device contains four independent gates, each of which 


performs the logic AND function. The open-collector out-... 


puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 
Ray = “oc lMin) = Vou 
MAX ™ Nj (lon) + Na (in) 


— Voc (Max) ~ Vor 

lo. — Neo (i) 
Ny (lox) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (Ij) = total maximum input high current for all 
inputs tied to pull-up resistor 


Ng (li) = total maximum input low current for all 
inputs tied to pull-up resistor 


RMIN 


Connection Diagram 


Features 
a Switching specifications at 50 pF 


.m™ Switching specifications guaranteed over full tempera- 


ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

mw Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


B4 A4 


Voc 


A1 B1 “Y1 


Y4 


A2 


B2 Y2 GND 


TL/F/6179-1 


Order Number DM74ALSO9M or DM74ALSO9N 
See NS Package Number M14A or N14A 


Function Table 


High Logic Level 
ow Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 


Input Voltage 
High Level Output Voltage 


7V 
7V 
7V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical Oya 
N Package 
M Package 


_ lable are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


o°C to + 70°C 
—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


Parameter 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | Conditions, 
Input Clamp Voltage Voc = 4.5V, |} = —18mA 


High Level Output Current Voc = 4.5V, Von = 5.5V 


Input Voltage 


Supply Current Voc = 5.5V Outputs High 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


DM74ALS09 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output RL = 2k, C_ = 50 pF 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM54ALS10A/DM74ALS10A 
Triple 3-Input NAND Gate 


General Description 
This device contains three independent gates, each of 
which performs the logic NAND function. 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-in-Line Package 


Al B1 A2 B2 


C2 y2 GND 


TL/F/6180-1 


Order Number DM54ALS10AJ, DM74ALS10AM, DM74ALS10AN or DM74ALS10ASJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 


X = Either Low or High Logic Level 
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Vol 





10A 


Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical Oj, 

N Package 

M Package 


—55°C to + 125°C 
0°C to +70°C 


—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


Parmeter ai 
Parameter 


Supply Voltage 
High Level Input Voltage 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


we [Nom 
ine ae 
eas oie 
tow tore nptVotage | 
ed 
ae ek 
ew 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
Parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


 DM74ALS10A 


=) 
N 


| 
Oo 
A 


BSN 





4 
425 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol Conditions | Min | Typ 


Vik 


High Level Output 
Voltage 


VoH 


Low Level Output 
Voltage 


Voc = 4.5V 


Output Drive Current Voc = 5.5V 


Supply Current Voc = 5.5V 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


R, = 5000 
CL = 50 pF 


Input Clamp Voltage Voc = 4.5V, = —18mA eae atl 


lon = —0.4mA 
Voc = 4.5V to 5.5V 


54/74ALS 
lo. = 4mA 


74ALS 
lo. = 8mA 


Input Voltage 
Vou = 55V,Vin = 2.7 
Voc = 5.5V, Vit = 0.4V 
=30 


Switching Characteristics over recommended operating free air temperature range (Note 1). 


Voc = 4.5V to 5.5V 
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National 
Semiconductor 


DM54ALS11A/DM74ALS11A 
Triple 3-Input AND Gate 


General Description 


This device contains three independent gates, each of 
which performs the logic AND function. 


Features 

m Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

gm Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


Al B81 A2 B2 


c2 Y2. GND 


TL/F/6181-1 


Order Number DM54ALS11AJ, DM74ALS11AM or DM74ALS11AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


= High Logic Level 
= Low Logic Level 


X = Either Low or High Logic Level 
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Vil 


11A 


Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage 7V 
Input Voltage 7V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical Oj, 
N Package 
M Package 


the conditions for actual device operation. 
—55°C to + 125°C 


O°C to + 70°C 
—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


Parmeter ieee esl 
Parameter 


Supply Voltage 
High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter | Conditions =| Min | 
Input Clamp Voltage Voc = 4.5V, 1) = —18mA jer. cot 
0 


ee 
High Level Output lon = —0.4mA _ 
a 
Pose 
aes 





| Min | Nom | Max _| 
| 46 | os | 56 | 
eae eee ee 
eee See 
eis eee A 
an en ae 
ee 


Symbol 


Vik —1.5 


VoH 
Voltage Voc = 4.5V to 5.5V 
Voc = 4.5V 54/74ALS 
lop = 4mA 
74ALS 
lo. = 8mA 


Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


Low Level Output 
Voltage 





High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V Vo = 2.25V 


loc Supply Current Voc = 5.5V Outputs High 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


tamer | cmatons 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output 


R_ = 5000 
Propagation Delay Time 


C, = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74ALS12A 
Triple 3-Input NAND Gate with Open Collector Outputs 


General Description 


This device contains three independent gates, each of 
which performs the logic NAND function. The open-collec- 
tor outputs require external pull-up resistors for proper logi- 
cal operation. 


Pull-Up Resistor Equations 
Ace Vcc (Min) — Vou 
Nj (lon) + No (IH) 


— Voc (Max) — Voi 

lo. — No (i) 
Ny (lo) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lH) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (li) = total maximum input low current for all 
inputs tied to pull-up resistor 


Rain 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


Al B1 A2 


c2 Y2 GND 


TL/F/6182-1 


Order Number DM74ALS12AM or DM74ALS12AN 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
Lt = Low Logic Level 


X = Either Low or High Logic Level 
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12A 


Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 7V 
High Level Output Voltage 7V 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical Oj, 
N Package 
M Package 


0°C to +70°C 
—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | Conditions| Min_ | Typ | Max 
|_inputClamp Voltage | Voo=4svun=-18ma || |= 885 


High Level Output Current | Voc = 4.5V, Von = 5.5V aa eas) 


Low Level Output 
Voltage 


Voc = 4.5V 


Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


100 


| too=4ma | | 025 | od 


lol = 8mA 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Supply Current Voc = 5.5V 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


: DM74ALS12A 
dhaiiaes | Min | Max | 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


ee ae 
| Outputsigh | | ose | 06 


Toupustew [| 12 | 22 


Voc = 4.5V to 5.5V 
Ri = 2k, C, = 50 pF 
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National 
Semiconductor 


DM74ALS$13 Dual 4-Input 


NAND Gate with Schmitt Trigger Inputs 


General Description 


This device contains two independent gates, each of which 
performs the logic NAND function. Each input has hystere- 
sis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter-free 
output. 


Features 
m Switching specification at 50 pF 


Connection Diagram 


Bi NC 


m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin-for-pin compatible with Schottky 
and Low Power Schottky TTL counterparts 

g Improved AC performance over low power Schottky 
counterpart 


Y1 
TL/F/8772-1 


Order Number DM74ALS13M or DM74ALS13N 
See NS Package Number M14A or N14A 


Function Table 


= High Logic Level 
= Low Logic Level 


= Either Low or High Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Storage Temperature Range 


Operating Free Air Temperature Range 
DM74ALS 

Typical 05, 
N Package 
M Package 


7V 
7V 
—65°C to + 150°C 


0°C to + 70°C 


78.5°C/W 
109.0°C/W 


Recommended Operating Conditions | 


7 DM74ALS13 
Parameter 


| SuppyVoltage | | 
| ia 


4.5 
1.4 
0.5 


Positive-Going Input Voc = Min to Max 
Negative-Going Input Vcc = Min to Max | 0.75 | 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


0.75 


High Level Output Current 


Input Hysteresis Vcc = Min to Max | os | 
| Moc=sv | oe 


Low Level Output Current 
Operating Free Air Temperature Range = 0. 


Parameter 


_ Test Conditions | Min | 
Input Clamp Voltage Voc = Min, |) = —18mA 


High Level Output Voltage Voc = 4.5 V, lon = Max Voc-2 


V to 5.5 


Low Level Output Voltage - 


Input Current at Positive-Going Voc = 5V,V, = Vr+ 
Threshold Voltage 
Input Current at Negative-Going Voc = 5V, V) = Vr— 
Threshold Voltage 


Voc = Max, Vj = 2.7V 

| Output Drive Curent | Veg = MaxVo=225v | ~30_| 
| Supply Currentwith Outputs High | Voo=Max | 
| Supply Current with Outputstow | Vog= Max | 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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0.25 


floo=s8ma | 


Voc = 4.5V to 5.5V 
RL = 5000, CL = 50 pF 





National 
Semiconductor 


DM74ALS14 


Hex Inverter with Schmitt Trigger Inputs 


General Description 

This device contains six independent gates, each of which 
performs the logic INVERT function. Each input has hyster- 
esis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter-free 
output. 


Connection Diagram 


Features 

m Switching specification at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, 
process 

@ Functionally and pin-for-pin compatible with Schottky 
and Low Power Schottky TTL counterparts 

@ Improved AC performance over low power Schottky 
counterpart 


ion-implanted Schottky TTL 


TL/F/8773-1 


Order Number DM74ALS14M, DM74ALS14N or DM74ALS14SJ 
See NS Package Number M14A, M14D or N14A 


Function Table 


H = High Logic Level 
= Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Storage Temperature Range 


Operating Free Air Temperature Range 
DM74ALS 

Typical 05a 
N Package 
M Package 


7V 
7V 
—65°C to + 150°C 


0°C to + 70°C 


78.5°C/W 
109.0°C/W 


NOTE: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the. conditions for actual device operation. 


Recommended Operating Conditions 


Parameter 


Supply Voltage 


Positive-Going Input 
Threshold Voltage 


Negative-Going Input 
Threshold Voltage 


Input Hysteresis 


High Level Output Current 


Operating Free Air Temperature Range 


Electrical Characteristics over recommended free air temperature range (unless otherwise noted) 


Symbol Parameter 


Vic Input Clamp Voltage Vcc = 


Vou High Level Output Voltage 


VoL Low Level Output Voltage Voc = Min 


Input Current at Positive- 
Going Threshold Voltage 


Input Current at Negative- 
Going Threshold Voltage 


Input Current at Maximum 
Input Voltage 


Voc = Max, Vy 


High Level Input Current Voc = 


Low Level Input Current Voc = Max, V| 


Output Drive Current Voc = Max, 


Supply Current with Max 


Outputs High 


Voc = 


Supply Current with Max 


Outputs Low 


Voc = 


Test Conditions 
Min, || = —18mA 
Veco = 4.5V to 5.5V, low = 


Voc = 5V, Vv) = 


Voc = 5V, Vi = 


Max, V) = 2.7V 


Vo = 2.25V 


| Min | Typ 


Max 
ptlo=4ma | 
| to=ema | 


VT+ 


0.25 
0.35 


nN 
oO 


Vr- 


=7V 


nN 
Oo 


= 0.4V 





2-32 


Switching Characteristics over recommended operating free air temperature range 


DM74ALS14 
Parameter Conditions (Note 1) [Min | Max _| 
Propagation Delay Time Vcc = 4.5V to 5.5V 2 12 
Low to High Level Output RL = 500, C_ = 50 pF 
Propagation Delay Time 2 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





15A 


National 
Semiconductor 


DM74ALS15A Triple 3-Input 


AND Gate with Open Collector Outputs 


General Description 


This device contains three independent gates, each of 
which performs the logic AND function. The open-collector 
outputs require external pull-up resistors for proper logical 
operation. 


Pull-Up Resistor Equations 
Voc (Min) — Vox 


R = 
MAX Ni (lon) + No (hn) 


_ Voc (Max) — Vor 

lo. — No (li) 
Ny (lo4) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lj) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (lL) = total maximum input low current for all 
inputs tied to pull-up resistor 


RMIN 


Connection Diagram 


Features 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-iIn-Line Package 


Al B1 A2 


B2 c2 ¥2 


TL/F/6183-1 


Order Number DM74ALS15AM or DM74ALS15AN 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 


X = Either Low or High Logic Level 
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VSI 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V pee which the safety of the device se be guaran- 
, teed. The device should not be operated at these limits. The 
High bevel Ouiput wollage aN. parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 
DM74ALS 0°C to + 70°C The “Recommended Operating Conditions” table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 


Typical Oj, 
N Package 86.5°C/W 
M Package 116.0°C/W 


Recommended Operating Conditions 


DM74ALS15A 
Parameter 


45 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Input Clamp Voltage Vcc = 4.5V, || = —18mA 


High Level Output Current Voc = 4.5V, Von = 5.5V 


Rarer aaa 


Input Current @ Max Vec = 5.5V, Vin = 7V 
Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Vcc = 5.5V, Vit = 0.4V 


Supply Current Voc = 5.5V Outputs High 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


DM74ALS15A 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry = 2k, C, = 50 
Propagation Delay Time pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM54ALS20A/DM74ALS20A 
Dual 4-Input NAND Gate 


General Description 


This device contains two independent gates, each of which 
performs the logic NAND function. 


Features 

m Switching specifications at 50 pF 

mg Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-in-Line Package 


Al B1 NC C1 


D1 Y1 GND 


TL/F/6184-1 


Order Number DM54ALS20AJ, DM74ALS20AM or DM74ALS20AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 


X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

!f Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed, The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


voz 


Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical 65, 
N Package 
M Package 


table are not guaranteed at the absolute maximum ratings. 
The ‘‘Recommended Operating Conditions” table will define 


the conditions for actual device operation. 
—56°C to + 125°C 


O°C to + 70°C 
—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


Spaameer | ea Eee 
Parameter 


Supply Voltage 
High Level Input Voltage 


Symbol! 





Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 
symbol | __ Parameter |__—Conditions 
Vik Input Clamp Voltage Voc = 4.5V, 1] = —18mA 


VOH High Level Output 
Voltage 


lon = —0.4mA 
Veco = 4.5V to 5.5V 


Voc = 4.5V 54/74ALS 
lol = 4mA 


74ALS 
lo. = 8mA 


Input Voltage 
Voc = 8.5V 
Ioc Supply Current Voc = 5.5V 


Low Level Output 
Voltage 





Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry, = 5009 
Propagation Delay Time CL = 50 pF 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
44 Semiconductor 


DM54ALS21A/DM74ALS21A 
Dual 4-Input AND Gate 
m Advanced oxide-isolated, ion-implanted Schottky TTL 


General Description pestle 
This device contains two independent gates, each of which @ Functionally and pin for pin compatible with Schottky 
performs the logic AND function. and low power Schottky TTL counterpart 
g@ Improved AC performance over Schottky and low pow- 
Features er Schottky counterparts 
m™ Switching specifications at 50 pF 
m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-in-Line Package . 


A1 B1 NC C1 01 Y1 GND 
TL/F/6185-1 


Order Number DM54ALS21AJ, DM74ALS21AM or DM74ALS21AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


= High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 


parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air Temperature Range 
DMS54ALS 
DM74ALS 


Storage Temperature Range 


Typical 05a 
N Package 
M Package 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


nme ei 
Parameter 


|_min | _Nom_| 
| High LevelinputVottage | 2 | 
ee eae 
ae 


DM74ALS21A 


| towLevelOutputcurent | | Ta | 
| FreeAirOperating Temperature | -85 | | tas | oo | | 70 | 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


symbol_| Parameter | Conditions, = |_—oMin_ | Typ | Max 
Vik Input Clamp Voltage Voc = 4.5V, |) = —18mA eee AS es 
VoH High Level Output lon = —0.4mA Wa 
Voltage Voc = 4.5V to 5.5V ce 
VoL Low Level Output Voc = 4.5V 54/74ALS 0.25 
Voltage lo. = 4mA , 
0.35 


74ALS 
lo. = 8mA 


Voc = 5.5V, Vin = 7V 








Input Current @ Max 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 


Voc = 5.5V, Vip = 0.4V 
Voc = 5.5V Vo = 2.25V 


Voc = 5.5V Outputs High 


Switching Characteristics 


over recommended operating free air temperature range (Note 1) 


DM54ALS21A DM74ALS21A 


Low Level Input Current 
Output Drive Current 
Supply Current 


Voc = 4.5V to 5.5V 
Ry = 5000. . 
Ci = 50 pF 





Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74ALS22B 


Dual 4-Input NAND Gate with Open Collector Outputs 


General Description 


This device contains two independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require externa! pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 
= Voc (Min) ~ Vou 
Nj (lon) + No (hx) 


_ Voc (Max) — Vor 

lo. — No (in) 
N4 (lou) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (ljq) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (Ij) = total maximum input low current for all 
inputs tied to pull-up resistor 


Rein 


Connection Diagram 


Features 

Switching specifications at 50 pF. 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart . 

w Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-in-Line Package 


Al 681 NC 


D1 Y1 GND 
TL/F/6186-1 


Order Number DM74ALS22BM or DM74ALS22BN 
See NS Package Number M14A or N14A 


Function Table 


= High Logic Level 
L = Low Logic Level 


X = Either Low or High Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V panied sah Heciee ee Bh ad pas 7 oeee 

; teed. The device should not be operated at these limits. The . 
High Bake: Outpul Voltage my parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 

DM74ALS O°C to + 70°C The “Recommended Operating Conditions" table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 
Typical 05a 

N Package 86.5°C/W 

M Package 116.0°C/W 


Recommended Operating Conditions 


DM74ALS22B 


Parameter 


bd 
ro 


Supply Voltage 

High Level Input Voltage 
Low Level Input Voltage 
High Level Output Voltage 


Low Level Output Current 


BS 


™~ 


Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vccg = 5V, Ta = 25°C. 


Parameter | Conditions | Min 
inputClamp Voltage | Voc = 45V,n=-tema | 
High Level Output Current | Voc =45V,Von=55V | | 
Low Level Output J Meray | mest 

aed 


Typ 
0. 


Input Current @ Max 

Input Voltage 

High Level Input Current | Voc =55V,Vn=27V |_| 

LowLevelinputGurent | Voc=s5VVu=oav | | | 04 | 

Supply Current [ Yoorsey |_tipontion | __/ oz tos 
| OutpusLow | | oso | 15 | 


| Max | 
| 100 
2 | 04 | 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


DM74ALS22B 
Parameter 
| Min | Max 
Propagation Delay Time Voc = 4.5V to 5.5V 03 45 
Low to High Level Output Ri = 2kn 


Propagation Delay Time C_ = 50 pF 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM54ALS27/DM74ALS27 
Triple 3-input NOR Gate 
mw Advanced oxide-isolated, ion-implanted Schottky TTL 


General Description 
process 


This device contains three independent gates, each of @ Functi . . F . 

; ; : unctionally and pin for pin compatible with Schottk' 
which performs the logic NOR function. aaclow aes Schottky TTL ined y 

@ Improved AC performance over Schottky and low pow- 

Features er Schottky counterparts 
m Switching specifications at 50 pF 
@ Switching specifications guaranteed over full tempera- 

ture and Vcc range 


Connection Diagram 


Dual-in-Line Package 


Al BI A2 B2 C2 Y2 GND 
TL/F/6187-1 


Order Number DM54ALS27J, DM74ALS27M or DM74ALS27N 
See NS Package Number J14A, M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 
= Either Low or High Logic Level 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Oftice/Distributors for availability and specifications. 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 


Supply Voltage 7V parametric values defined in the “Electrical Characteristics” 
Input Voltage 2 table are not guaranteed at the absolute maximum ratings. 
Z : The “Recommended Operating Conditions” table will define 
Operating Free Air Temperature Range the conditions for actual device operation. 
DM54ALS —55°C to + 125°C 


DM74ALS 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 
Typical 05, 

N Package 86.5°C/W 

M Package 116.0°C/W 


Recommended Operating Conditions 


| min {| Nom | Max | Min | Nom | Max 


| 
2 ees ee Ge 
ee 











Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter Conditions Min 
ViK Input Clamp Voltage Voc = 4.5V, |) = —18mA se 


Symbol 


lon = —0.4mA 
Voc = 4.5V to 5.5V 


Vou 


VoL Low Level Output Voc = 4.5V 54/74ALS 0.25 0.4 Vv 
Voltage lo. = 4mA 
74ALS 
lol = 8MA Food sd : 





| High Level Input Current_| Voc = 5.8V, Vin = 2.7V es ee a ee 
he Low Level Input Current Voc = 5.5V, Vit = 0.4V en (ae A ee mA 
lo Output Drive Current Voc = 5.5V Vo = 2.25V | 30 {| | =a | mA 
as Voo= 55V | Outputarign |_| a7 a 


| Outputstow | | 2 | | m 


loc Supply Current 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


















Propagation Delay Time 
Low to High Level Output 


Voc = 4.5V to 5.5V 
RL = 5000 
C, = 50 pF 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


ns 
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28A 


National | 
Semiconductor 


DM74ALS28A 
Quadruple 2-Input NOR Buffer 


General Description m@ Advanced, oxide-isolated, ion-implanted Schottky TTL 
process 


This device contains four independent gates, each of which . ‘ : ; . 
: a tib| th TT 
performs the logic NOR function. Seren and! pin sor pin come aable wii: ES L 
m@ Improved AC performance over LS28 


Features 
al d line iving characteristi 
m Switching specifications at 50 pF ae a ala ae sd au 


m Switching specifications guaranteed over full tempera- 
ture and Voc range 


Connection Diagram 


Dua!-In-Line Package 


B2 
TL/F/6188-1 


Order Number DM74ALS28AM or DM74ALS28AN 
See NS Package Number M14A or N14A 


Function Table 


“real ll 





= High Logic Level 


= Low Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 7V rites wal the bi sas aria ae be guaran- 

: F teed. The device should not be operated at these limits. The 

sa aaa dis he Temberaturs: Range —~55°C to +125°C Parametric values defined in the “Electrical Characteristics” 

DM74ALS28A 0°C to +70°C table are not guaranteed at the absolute maximum ratings. 

The “Recommended Operating Conditions” table will define 

Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 

Typical Oya 

N Package 83.0°C/W 
M Package 114.0°C/W 


Recommended Operating Conditions 


DM74ALS28A 
iaevd | min | Nom | Max 


Supply Voltage 
High Level Input Vottage ee eae eee 


aS Tea a A SR RY 
[HigntovelOutpatcuren ‘|i 
ree 
hele Gesngianbeays I or sh er 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol | Parameter |_——Conditions | Min | Typ | Max | Units 
Vik Input Clamp Voltage Voc = 4.5V, |, = —18mA ae Sa: 


Voltage Vit = Vit Max : 
lon=—400na | | oon-2 | | 
Low Level Output Voo=45V | In=t2ma_ | | 0.25 | oa 


Input Current at Max Voc = 5.5V, Vin = 7V 0.1 
Input Voltage , 
High Level Input Current | Voo = 5.5V, Vin = 2.7V ae ae aS 


: 0 
Low Level Input Current Voc = 5.5V, Vit = 0.4V i 
Output Drive Current Voc = 5.5V Vo = 2.25V | -30 | | 112 | 


ICCH Supply Current with Voc = 5.5V, V) = OV ~ ie 
Outputs High : 
IccL Supply Current with Voc = 5.5V, V) = 4.5V 
4.8 
Outputs Low 


Switchi ng Characteristics over recommended operating free air temperature range (Note 1) 


. DM74ALS28A 
Parameter 
Propagation Delay Time Voc = 4.5V to 5.5V 
ow to High Level Output Ry, = 5009 











‘ Propagation Delay Time C,_ = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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30A 


National 
Semiconductor 


DM54ALS30A/DM74ALS30A 
8-Input NAND Gate 


General Description 


This device contains a single gate, which performs the logic 
NAND function. 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m= Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 


er Schottky counterparts 


Dual-In-Line Package 


A B c Oo 


E F GND 
TL/F/6189-1 


Order Number DM54ALS30Ad, DM74ALS30AM, DM74ALS30AN or DM74ALS30ASJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 


Y = ABCDEFGH 


| 


All Inputs H 
One or More 
Input L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 
if Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical 05, 
N Package 
M Package 


—55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Recommended Operating Conditions 


DM54ALS30A 
Parameter 


Supply Voltage 
High Level Input Voltage i. | 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS30A 


| towLevelinputvotage | =| | or | 

| HighLevelOutputGurent |_| | oa | | 08 
| LowLevelOutputGurent | | | ae | 
[Free AirOperating Temperate | -85 | | 12 | 0 | | 70 | 





Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


symbol | Parameter | __———Conditions | Min. | Typ | Max | 


Vik 


High Level Output 
Voltage 


Vou 


Low Level Output 
Voltage 


Vec = 4.5V 


Voc = 5.5V 


Input Clamp Voltage Voc = 4.5V, || = —18mA 


lon = —0.4mA 
Voc = 4.5V to 5.5V 


—1.5 


54/74ALS 
lol = 4mA 


74ALS 
lo. = 8mA 


Voc = 5.5V, Vin = 7V 


Voc = 4.5V to 5.5V 


R, = 5002 
C. = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 
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32 


National 
Semiconductor 


DM54ALS32/DM74ALS32 
Quad 2-Input OR Gate 


General Description g Advanced oxide-isolated, ion-implanted Schottky TTL 


: : ' ‘ : process 
This device contains four independent gates, each of which @ Functionally and pin for pin compatible with Schottky 
performs the logic OR function. and low power Schottky TTL counterpart 
m Improved AC performance over Schottky and low pow- 
Features er Schottky counterparts 


m Switching specifications at 50 pF 
m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 





Al B1 v1 A2 B2 Y2 GND 
TL/F/6190-1 


Order Number DM54ALS32J, DM74ALS32M, DM74ALS32N or DM74ALS32SJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 





H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical 05, 

N Package 

M Package 


—55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


86.5°C/W 
116.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS32 DM74ALS32 
Parameter 


Supply Voltage 
High Level Input Voltage 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


| Min 
eee 
| LowLevelinputVottage | 
eee 
| 
| =85_| 


| Nom | Max | Min _| 
s5 | 45 | 5 | 55 
eee aie ie ee ee 
Poet Si eee eee 
aa ae ee [ee 
[Saas A i ek 

125 


—0.4 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol Parameter 
VIK 


High Level Output 
Voltage 


Vou 


Low Level Output 
Voltage 


Voc = 4.5V 


Input Current @ Max. 
Input Voltage 


Voc = 8.8V 


loc Supply Current 


Switching Characteristics 


[Conditions | Min 
Input Clamp Voltage Voc = 4.5V, | = —18mA Pee 


lon = —0.4 mA 
Voc = 4.5V to 5.5V 


54/74ALS 
lo. = 4mA 


74ALS 
lo. = 8mA 


—0.1 


—30 —112 


i 
=a 
ieee 
= 
26. | 


-—1.5 
0.4 
0.5 
20 

4 
4.9 


Outputs Low fee il 


over recommended operating free air temperature range (Note 1). 


DM54ALS32 DM74ALS32 


RL = 5000 
Cy, = 50 pF 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Voc = 4.5V to 5.5V 


pos fm] oe | ow 
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33A 


National 
Semiconductor 


DM74ALS33A Quadruple 2-Input 
NOR Buffer with Open-Collector Outputs 


General Description 


This device contains four independent gates, each of which 
performs the logic NOR function. The open-collector out- 
puts require external pull-up resistors for proper logical! op- 
eration. 


Pull-Up Resistor Equations 


nie Vec (Min) — Vou 
Ny (lon) + No (lin) - 


_ Voc (Max) — Vo 

lot ~ Ne (i) 
Ny (lox) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lj) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (lL) = total maximum input low current for all 
inputs tied to pull-up resistor 


RMIN 


Connection Diagram 


Features 

m@ Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mB Advanced oxide-isolated, ion-implanted Schottky TTL 
process ; 

@ Functionally and pin for pin compatible with LS TTL 
counterpart 

m@ Improved AC performance over LS33 

B Improved line receiving characteristics 


Dual-In-Line Package 


28 GND 
TL/F/6191-1 


Order Number DM74ALS33AM or DM74ALS33AN 
See NS Package Number M14A or N14A 


Function Table. 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 


Vee 


teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


High Level Output Voltage 

Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical 05, 
N Package 
M Package 


0°C to + 70°C 
— 65°C to + 150°C 


83.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Voc 
Vii 
Vi 
Vor 
lot 
Ts 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol | Min_| 
Posse 
pee 


DM74ALS33A 


Vik Input Clamp Voltage Voc = 4.5V, |, = —18mA 
lou High Level Output Current Voc = 4.5V, Vou = 5.5V 
lo. = 12mA 


Low Level Output Voc = 4.5V, 
Voltage Vin = 2V lon = 24mA 


Input Current @ Max. Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vip = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Supply Current with Voc = 5.5V, V; = OV 
Outputs High 


Supply Current with Voc = 5.5V, V; = 4.5V 
Outputs Low 


ICCH 


Ioct 


| 
a 
are 
a 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


raamter | eoone 
Propagation Delay Time Voc = 4.5V to 5.5V, 
- Low to High Level Output R_ = 6800, 
Propagation Delay Time 
High to Low Level Output 


CL = 50 pF 
Note 1: See Section 1 for test waveforms and output load. 


DM74ALS33A 
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37A 


National 
Semiconductor 


DM74ALS37A 
Quadruple 2-Input NAND Buffer 


General Description m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


This device contains four independent gates, each of which . tional 6 ont in Comoatible with LS TTL 
performs the logic NAND function. leaden ale ia A ene ” 
@ Improved AC performance over LS37 


Features Pee @ Improved tine receiving characteristics 
m Switching specifications at 50 pF 


Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-in-Line Package 


Al B1 Y1 A2 B2 Y2 GND 
TL/F/6192~1 


Order Number DM74ALS37AM or DM74ALS37AN 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 7V 


Input Voltage 7V 


Operating Free Air Temperature Range 
DM74ALS 


Storage Temperature Range 
Typical Oj, 


0°C to +70°C 
—65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


vVZe 


83.0°C/W 
114.0°C/W 


N Package 
M Package 


Recommended Operating Conditions 


DM74ALS37A 
Parameter 


Supply Voltage 5 
High Level Input Voltage 


ies tavemineaveags 
Tigh Level Ouputcurent 
towtevelouputcurent | 
| Free Ar Operating Tenporaure [0 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 28°C. 


Symbol 
Vik Input Clamp Voltage Veco = 4.5V, 1) = —18mA 


High Level Output Voc = 4.5V 
Voltage Vit = Max 








lon = —400 pA 

Low Level Output Voc = 4.5V 

Voltage Vin = 2V 
Input Current @ Max. Voc = 5.5V, Vip = 7V 04 
Input Voltage ; 

High Level Input Current Voc = 5.5V, Vin = 2.7V a ae 


Low Level Input Current Veco = 5.5V, Vit = 0.4V a 
Output Drive Current Voc = 5.5V 


ICCH Supply Current with 
Outputs High 


Voc = 5.5V, V| = OV 


ICcL Supply Current with 
Outputs Low 


Voc = 5.5V, Vj = 4.5V 


Parameter 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1; See Section 1 for test waveforms and output load. 


Voc = 4.5V to 5.5V 
Ri = 5009 
Cy = 50 pF 





38A 


National | 
Semiconductor 


DM54ALS38A/DM74ALS38A Quadruple 2-Input 
NAND Buffer with Open-Collector Outputs 


General Description 


This device contains four independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 


Aes Voc (Min) — Vou 
Nq (lon) + No (1}H) 


_ Voc (Max) ~ Vor 

lo. — Nea (liv) 
Ny (low) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (liq) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (li) = total maximum input low current for all 
inputs tied to pull-up resistor 


Rain 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with LS TTL 
counterpart 

@ Improved AC performance over LS38 

m Improved fine receiving characteristics 


Dual-In-Line Package 


Al B1 Y1 A2 B2 Y2 GND 


TL/F/6193-1 
Order Number DM54ALS38AJ, DM74ALS38AM or DM74ALS38AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


igh Logic Level 
ow Logic Level 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
High Levei Output Voltage 7V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical 0 ya 

N Package 

M Package 


—55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


83.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics”’ 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


| min | Nom | max | min | Nom | Max | 


5.5 
| High Levelinputvottage | 2 | | | 2 | 


Low Level Input Voltage 
High Level Output Voltage 


haem eee 
cae ee 
| Low Level OutputGurent | | 
Fa a 


Free Air Operating Temperature 


Electrical Characteristics 


por | | | os | 


12 


“N 
oO 


Ph | oO 
ila 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C, 


Symbol Parameter 


Low Level! Output 
Voltage 


Input Current at Max 
input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


IocH Supply Current with Voc = 5.5V, Vj = OV 
Outputs High 

ICcL Supply Current with Voc = 5.5V, V; = 4.5V 
Outputs Low 


Conditions 
ViK Input Clamp Voltage Voc = 4.5V, 
lou High Level Output Current Voc = 4.5V, Vou = 5.5V 


—18mA 


yp 


—1.5 
100 


54/74ALS 


0.25 
lo. = 12 mA 


oO 
BSS 


74ALS 
lo. = 24mA 


Voc = 5.5V, Vin = 7V 


0.35 


(=) 
o1 


nN 
[o) 


+ Oo 


0.8 


BSN 
o 
N 
@ 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


perms | conto 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry = 5000 


Propagation Delay Time C, = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


| Max | min | Max | 





vse 





40A 


National 
Semiconductor 


DM74ALS40A 
Dual 4-Input NAND Buffer 


General Description m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


@ Functionally and pin for pin compatible with LS TTL 
counterpart 

m Improved AC performance over LS40 

@ Improved line receiving characteristics 


This device contains two independent gates, each of which 
performs the logic NAND function. 


Features 

& Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


Al Bt NC C1 D1 Y1 GND 
TL/F/6194-1 


Order Number DM74ALS40AM or DM74ALS40AN 
See NS Package Number M14A or N14A 


Function Table 


X 
X 
xX 
L 
H 
= Hi 


H 
L = Low Logic Level 
X = Either Low or High Logic Level 


igh Logic Level 
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Vor 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 


f : teed. The device should not be operated at these limits. The 
tt Air Temperature Range 0°C to +70°C parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range ~ 65°C to + 150°C The “Recommended Operating Conditions” table will detine 
Typical 6), the conditions for actual device operation. 
N Package 83.0 °C/W 
M Package 114.0 °C/W 


Recommended Operating Conditions 


| Min | Nom | Max 
|_Suppiyvoltage =| | Ts 
| HighLevolinputvottage | 2 | | 
|__LowtevelinoutVotage | | | lw 
| High Level Outputcuren | | 2 
| towkevelOutputCurent | | Tt 
| __FteeAirOperating Temperate | 0 | | 0 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol Conditions 
Vik Input Clamp Voltage Voc = 4.5V, |} = -—18mA 


VoH High Level Output Voc = 4.5V lon = —2.6mA 
Voltage Vit = Max 


lo = —400 pA 


Low Level Output Voc = 4.5V lo. = 12 mA 
Voltage Vin = 2V lo, = 24mA 
Input Current @ Max. Voc = 5.5V, Vin = 7V 

Input Voltage 

High Level Input Current Vcc = 5.5V, Vins = 2.7V 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V Vo = 2.25V 


IocH Supply Current with Voc = 5.5V, V; = OV 
Outputs High 


loc Supply Current with Voc = 5.5V, V; = 4.5V 
Outputs Low 


-| 
< 
ao) 

| 
_ 
on 


> 


BS 


nh 
aS 


a : Tt feel fed 
‘ — 
ide) 
I dn rot 
Slo ‘ 5 
a 


Switching Characteristics . 
over recommended operating free air temperature range (Note 1). 


Propagation Delay Time Voc = 4.5V to 5.5V 

Low to High Level Output Ri = 5009, C, = 50 pF 

Propagation Delay Time 7 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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74A 


National 
Semiconductor 


DM54ALS74A/DM74ALS74A Dual D Positive- 
Edge-Triggered Flip-Flop with Preset and Clear 


General Description 


The ’ALS74A contains two independent positive edge-trig- 
gered flip-flops. Each flip-flop has individual D, clock, clear 
and preset inputs, and also complementary Q and Q. out- 
puts. 


Information at input D is transferred to the Q output on the 
positive going edge of the clock pulse. Clock triggering oc- 
curs at a voltage level of the clock pulse and is not directly 
related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the D 
input signal has no effect. 


Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 


Connection Diagram 


Features 

a Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process ‘ 

™ Functionally and pin-for-pin compatible with Schottky 
and LS TTL counterpart 

m Improved AC performance over LS74 at approximately 
half the power 


Dual-In-Line Package 


Voc CLR2 D2 


CiR7i 1 


CLK1 PR1 


CLK2 PR2 


ai G1 —sGND 


TL/F/6109-1 


Order Number DM54ALS74AJ, DM74ALS74AM, DM74ALS74AN or DM74ALS74ASJ 
See NS Package Number J14A, M14A, M14D or N14A 


Function Table 


= Low State, H = High State, X = Don't Care 


T = Positive Edge Transition 
Qo = Previous Condition of Q 


* = This condition is nonstable: it will not persist when preset and clear 
inputs return to their inactive (high) level. The output levels in this condition 
are not guaranteed to meet the Voy, specification. 





Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, Note: 7he “Absolute Maximum Ratings” are those values 
please contact the National Semiconductor Sales beyond which the safety of the device cannot be guaran- 
Office/Distributors for availability and specifications. teed. The device should not be operated at these limits. The 
Supply Voltage 7 parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 


Operating Free Air Temperature Range the conditions for actual device operation. 
DM54ALS -— 55°C to + 125°C 


DM74ALS 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 
Typical Oy, 

N Package 87.0°C/W 

M Package 117.0°C/W 


Input Voltage 7 


Recommended Operating Conditions 


| Min | 
vin 
[Low LevelinputVoltags sd 
High Level Output Current i 
[Low Level Output Curent +4 


twctk) | Width of Clock Pulse 
ae! 
te _ 

Preset & Clear 
DataSetupTime { Data Ss {_ tet | = {| | st | UT 
fase fer [ [fer [TT 

Inactive 

| DataHoltime —SssSSSd| et | CT SCT oF | CTC 
[Free AirOperating Temperate (| —s6 | | va | o | | 70_| 


The (T) arrow indicates the positive edge of the Clock is used for reference. 





Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


ViK Input Clamp Voltage Voc = 4.5V, I) = —18mA aaa ie -1.5 Vv 


VoH High Level Output lon = ~—0.4mA V 
Voltage Voc = 4.5V to 5.5V 


Low Level Output 54/74ALS 
Voltage lo. = 4mA 


74ALS 
lo. = 8mA 


Input Current @ Voc = 5.5V, Clock, D 
Max Input Voltage Vin = 7V Preset, Clear 
High Level Voc = 5.5V, Clock, D 
input Current Vin = 2.7V Preset. Clear 





Low Level Vcc = 5.5V, Clock, D 


Input Current Vit = 0.4V Prasat. Glear Pe al 
Output Drive Current Voc = 5.5V, Vo = 2.25V | -30 | 


Supply Current Vcc = 5.5V (Note 1) 
Note 1: Icc is measured with D, CLK and PRESET grounded, then with D, CLK and CLEAR grounded. 
Note 2: |, PRE and CLR pins not guaranteed to meet specifications with both PRE and CLK low. 
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Vel 





74A 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


Parameter 
Voc = 4.5V to 5.5V 


Ri = 5009 
CL = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 
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TL/F/6109-2 





National 
Semiconductor 


DM74ALS86 
Quad 2-Input Exclusive-OR Gate 


General Description 


This device contains four independent gates, each of which 
performs the logic exclusive-OR function. 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Voc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


Al B1 y1 


A3 


A2 B2 Y2 


TL/F/6195-1 


Order Number DM74ALS86M or DM74ALS86N 
See NS Package Number M14A or N14A 


Function Table 


Y=A®B=AB+ AB 


H= 
L= 


High Logic Level 
Low Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V poo SS atria of the dite seis be ita 
‘ ; teed. The device should not be operated at these limits. The 
ees AI Tempal atts ange 0°C to +70°C parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 6a the conditions for actual device operation. 
N Package 87.0°C/W 
M Package 117.2°C/W 


Recommended Operating Conditions 


Parameter 


| Min | Nom | Max 
| Suppyvotage | ts | | 
|__HighLevelinputvottage | 2 | | 
|__LowLevelinputVottage | | | 
| HighLevelOutputGurent | | | ot 
| LowLevelOutputGurent_ | | | 
| Free AirOperating Temperature | oo =| | 0 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol _| Parameter, =| = Conditions =| = Min. =| Typ _ 
Nig input Clamp Voltage Voo = 4.5V,) = —18mA a ee 


Vou High Level Output loH = —0.4mMA 
Voltage Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V 0.4 


Voltage | lo=ema | | oss | 08 | 


Input Current @ Max. Voc = 5.5V, Vin = 7V 04 
Input Voltage ; 
High Level input Curent | _Voo = 58V, Vy = 2.7V aa ae eo 
Low Level Input Current Voc = 5.5V, Vit = 0.4V ees ee ee 


Output DriveGurrent | Voc=58vV_ | Vo=225v | 30 | | 112 | 
‘5.9 


IocL Supply Current with Voc = Max, All Inputs at 4.5V 
3.9 
Outputs Low 
IocH Supply Current with Voc = Max, A Inputs at 0.0V 38 45 
Outputs High B Inputs at 4.5V : ‘ 
Switching Characteristics over recommended operating free air temperature range (Note 1). 
DM74ALS86 
ieee [Min | Max | 
Propagation Delay Time (Note 2) AorBtoY 3 
Low to High Level Output Other Input Low 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time AorBtoY 
Low to High Level Output Other Input High 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
Note 2: Voc = 4.5V to 5.5V, RL = 5009, C_ = 50 pF. 
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National 
Semiconductor 


DM74ALS109A Dual J-K Positive- 
Edge-Triggered Flip-Flop with Preset and Clear 


General Description 


The DMS4ALS109A is a dual edge-triggered flip-flop. Each 
flip-flop has individual J, K, clock, clear and preset inputs, 
and also complementary Q and Q outputs. 


Information at input J or K is transferred to the Q output on 
the positive going edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not direct- 
ly related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the J, 
K input signal has no effect. 


Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 
The J-K design allows operation as a D flip-flop by tying the 
J and K inputs together. 


Connection Giagram 


Features 

® Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Voc range 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

g Functionally and pin for pin compatible with Schottky 
and LS TTL counterpart 

@ Improved AC performance over LS109 at approximately 
half the power 


Dual-In-Line Package 


Voc CLR2 J2 K2 


J K1 


CLK 1 PR1 = Q1 a1 


CLK 2 PR2 


GND 
TL/F/6196~1 


Order Number DM74ALS109AM or DM74ALS109AN 
See NS Package Number M16A or N16A 


Function Table 


| 
ee) 
Oo 
r 
e*) 


Bolin oie ee i Oa ae Ho 
as ola a oes a a 
-339395é x 


H L 
L H 
H* H* 
L H 
TOGGLE 
Qo Qo 
H L 
Qo <Q 


<xmremaerecKKx«KI]G 
<xromoererxKx<x</-Zl 


= Low State, H = High State, X = Don't Care 


T = Positive Edge Transition, Qo = 


Previous Condition of Q 


*This condition is nonstable; it will not persist when present and clear inputs 
return to their inactive (high) level. The output levels in this condition are not 
guaranteed to meet the Voy specification. 
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Absolute Maximum Ratings 


Supply Voltage Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the — of the Se a tle 
2 ; teed. The device should not be operated at these limits. The 
ee A TSP Stats Ranee OC to +70°C parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range — 65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 654 the conditions for actual device operation. 
N Package 82.5°C/W 
M Package 117.5°C/W 


Recommended Operating Conditions 
DM74ALS109A 


Symbol Parameter 


bh 


oO = —_ — 
an ie nm | 3 
- Ala la a 


Voc Supply Voltage 
Vin High Level Input Voltage 
VIL Low Level Input Voltage 


Oo 
BN 


lou High Level Output Current 
lo Low Level Output Current 


foLk Clock Frequency 
tW(CLK) Pulse Width Clock High 


Clock Low 


tw Pulse Width 
Data Setup Time 


Preset and Clear 


| 


Bolan 
als 
o |X 
(@) 


r CLR inactive 


ty Data Hold Time 


Ta Free Air Operating Temperature 
The ( T) arrow indicates the positive edge of the Clock is used for reference. 


N 


[o) | 1 
Oo _ + (on) 


Electrical Characteristics 
over recommended operating free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter p 


< 


ViK Input Clamp Voltage Voc = 4.5V,l) = —18mA 


VoH High Level Output ’ lon = —400 pA 
Voltage Voc = 4.5V to 5.5V 


Low Level Output 54/74ALS 
Voltage lol =4mA_ . 


74ALS 
lo. = 8mA 


Input Current at Max Voc = 5.5V, Clock, J, K 
Input Voltage Vin = 7V Preset, Clear 
High Level Veo=55V, | ClookJK | | | 20 
Low Level Vec=55V, | Clock JK | | | 0.2 
Io (Note 2) | Output Drive Current | Voc = 5.5V, Vo = 2.25V | -3o0 [| 142 | 
loc Supply Current Voc = 5.5V (Note 1) eee ee Pe ee 


Note 1: loc is measured with J, K, CLK and PRESET grounded, then with J, K, CLK and CLEAR grounded. 
Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, los. 


colo! o ° I 
4] a a 
r wn 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


we Rn GOS ES Ses 
Voc = 4.5V to 5.5V aaa ae ie a 
hee 
| ed 
rae ee 
eae 


Propagation Delay Time AL a 5002 Preset Qord 
Low to High Level Output CL = 50 pF or Clear 


Propagation Delay Time Preset 
High to Low Level Output or Clear 
Propagation Delay Time Clock 
Low to High Level Output 

Propagation Delay Time Clock 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





Logic Diagram 


TL/F/6196-2 
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National 
Semiconductor 


DM54ALS125/DM74ALS125 
Quad TRI-STATE® Buffer 


General Description 

This device contains four independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. The TRI-STATE circuitry contains a 
feature that maintains the buffer outputs in TRI-STATE (high 
impedance state) during power supply ramp-up or ramp- 
down. This eliminates bus glitching problems that arise dur- 
ing power-up and power-down. 


Connection Diagram 


Dual-In-Line Package 
A3 Y3 


GND 
TL/F/10620-1 


c2 A2 Y2 


ADVANCE INFORMATION 


Features 

m Advanced low power 
Schottky TTL process 

m@ Functional and pin compatible with the DM54/74LS 
counterpart x 

w Switching response specified into 500 and 50 pF load 

m Switching response specifications guaranteed over full 
temperature and Vcc supply range 

mw PNP input design reduces input loading 

@ Low level drive current: 
54ALS = 12 mA, 74ALS = 24 mA 


oxide-isolated ion-implanted 


Functional Table 
Y=A 


ow Logic Level 
ther Low or High Logic Level 
TRI-STATE (Outputs are disabled) 


High Logic Level 
Li 
Ei 


H = 
b= 
X= 
Hi-Z 


This document contains information on a product under development. National Semiconductor Corporation reserves the right to change or discontinue this 


product without notice. 
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National 
Semiconductor 


DM74ALS131 


3 to 8 Line Decoder/Demultiplexer 


with Address Register 


General Description 


The ALS131 is a three-line to eight-line decoder/demulti- 
plexer with registers on the three address inputs. When the 
clock transitions from low to high, the address present at 
the select inputs (A, B, and C) is stored in the latches. The 
output enable controls, G1 and G2, contro! the state of the 
outputs independently of the select or clock inputs. All of 
the outputs are high unless G1 is high and G2 is low. The 
ALS131 is ideally suited for implementing glitch-free decod- 
ers in strobed (stored-address) applications in bus-oriented 
systems. 


Connection Diagram 


Dual-In-Line Package 


ENABLE 
‘ TL/F/6200-1 
Order Number DM74ALS131M or DM74ALS131N 
See NS Package Number M16A or N16A 


Features | 

u Combines decoder and 3-bit address register 

m Incorporates 2 enable inputs to simplify cascading 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

g@ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Sy, 


Function Table 


YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 


iat 
rat 


Trotrrirzgricrérjyicet 


X xX 
JL 


ax 


xrtreoe\|xkK &* 


xx Orrin] rrortelkK «K 


DBotlrirocTt 

ZFrtrrTliIjrTrrrtyjrctT 

GFortijrFzprrTrsrcTt 
TrtersjrirrTrcrjrclTt 
GFreTtyjTITTitTtTt 
TrertzrtTjrTTrTrTiTjycTt.t 


L 
H 
H 
H 
H 
H 
H 
H 


= 
zE 
= 


Output corresponding to stored 
address, L; all others, H. 


Pere err pre ee me Poe EE 


Xx 
T 
T 
T 
T 
3 
T 
T 
T 
L 
H 


2 bE EE [oe Ts 
a, ae Oa Ore Sane al naa aa ee a 


<x Iter 





H = High Logic Level, L = Low Logic Level, X = Don’t Care 
T = Transition from Low to High Level 
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Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 65, 
N Package 
M Package 


0°C to + 70°C 
—65°C to + 150°C 


75.5°C/W 
104.0°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Symbol 
Voc 
VIH 

Vit 

lou 

fou 
fCLOcK 
tWCLk 


tsu Setup Time 
ty Hold Time 


Width of Enabling Pulse, (High or Low) 


Ta Free Air Operating Temperature 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Conditions | Min | 
Input Clamp Voltage Voc = 4.5V, |) = —18mA aera. eal 
High Level Output Voltage | lon = —0.4mA, Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V 
Voltage 


Voc = 5.5V, Vin = 7V 


Input Current @ Max. 
Input Voltage 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Vcc = 5.5V Vo = 2.25V 
Supply Current Voc = 5.5V 





fo 
| 
high Levenger Guvent | Woo = 88a 
wl 
—s 
ae 
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0.4 
eiies| 
11 


= 
peas 
025 
| 0.35 
a 
ae 
eae 
EBs 





Switching Characteristics over recommended operating free air temperature range (Note 1). 


Maximum Clock Frequency Voc = 4.5V to 5.5V 

Propagation Delay Time RL = 5002 

Low to High Level Output C_ = 50 pF 
Propagation Delay Time 
High to Low Level Output 


Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Propagation Delay Time 
Low to High Level Output 


Logic Diagram 


SELECT 
INPUTS 





OATA 
OUTPUTS 


ENABLE 
INPUTS 


TL/F/6200-2 
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National 
Semiconductor 


DM74ALS132 Quad 2-Input NAND Gate with Schmitt 
Trigger Inputs | 


General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. Each input has hystere- 
sis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter-free 
output. 


Connection Diagram 


Features 

m Switching specification at 50 pF 

m@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin-for-pin compatible with Schottky 
and Low Power Schottky TTL counterparts 

@ Improved AC performance over low power Schottky 
counterpart 


B2 
TL/F/8771~-1 


Order Number DM74ALS132M or DM74ALS132N 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 


L = Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 


Operating Free Air Temperature Range 
DM74ALS 

Typical Oya 
N Package 
M Package 


7V 
7V 


0°C to +70°C 


78.5°C/W 
109.0°C/W 


Recommended Operating Conditions 


Parameter 


Storage Temperature Range —65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Supply Voltage 


Positive-Going Input 
Threshold Voltage 


Negative-Going Input 
Threshold Voltage 


Input Hysteresis Voc = Min to Max 


High Level Output Current 
Low Level Output Current 
Operating Free Air Temperature Range 


Test Conditions 
Input Clamp Voltage Voc = Min, !; = -—18mA 


High Level Output Voltage Voc = 4.5V to 5.5V, low = M 


Low Level Output Voltage Voc = Min 


Input Current at Negative-Going Voc = 5V,V; = Vr 
Threshold Voltage 

Input Current at Maximum Input Voltage | Voc = Max, V; = 7V 
High Level Input Current Voc = Max, V; = 2.7V 


Input Current at Positive-Going Voc = 
Threshold Voltage 


Low Level Input Current Voc = Max, Vj = 0.4V 


5V, Vy = Vr+ 


Vcoc— 


Output Drive Current Voc = Max, Vo = 2.25V - 


Supply Current with Outputs Low Vcc = 


Max 


if) 
fo) 
ine) 


Conditions (Note 1) 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


2-71 


Voc = 4.5V to 5.5V 
RL = 5009, CL = 50 pF 
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National 
Semiconductor 


DM74ALS$133 
13-Input NAND Gate 
m Advanced oxide-isolated, ion-implanted Schottky TTL 


General Description 
process 


This device contains a single gate, which performs the logic ™ Functionally and pin for pin compatible with Schottky 
NAND function. and low power Schottky TTL counterpart 
@ Improved AC performance over Schottky and low pow- 
Features . er Schottky counterparts 
B Switching specifications at 50 pF 
mw Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


TL/F/6201-1 
Order Number DM74ALS133M or DM74ALS133N 
See NS Package Number M16A or N16A 


Function Table 


Y = ABCDEFGHIJKLM 


All Inputs H 
One or More 
Input L 
H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical Oya 
N Package 
M Package 


0°C to + 70°C 
—65°C to + 150°C 


85.0°C/W 
111.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 
the conditions for actual device operation. 


4.5 
2 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


symbol _| Parameter |_—— Conditions, | 
Voc = 4.5V, |; = -—18mMA 


Input Clamp Voltage 


High Level Output 
Voltage 


loH = —0.4mA 


Low Level Output Voo=45V | lop=4ma || 
Input Current @ Max Voc = 5.5V, Viq = 7V 

Input Voltage 

High Level Input Current | Voc = 5.5V, Vi = 2.7V as: 
Low Level Input Current Voc = 5.5V, Vit = 0.4V aa 


Output Drive Current 


Supply Current 


Voc = 5.5V 
Voc = 5.5V 


Voc = 4.5V to §.5V 


Vo = 2.25V 
Outputs High 


_— 


th 
o 


| I 
° : 
a oa) 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions | Min | Max | 


Propagation Delay Time 

Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V 
Ri = 500 
CL = 50 pF 
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National 
Semiconductor 


DM74ALS136 Quad 2-Input Exclusive-OR Gate 
with Open-Collector Outputs 


General Description 


This devicé contains four independent gates, each of which 
performs the logic exclusive-OR function. The open-collec- 
tor outputs require external pull-up resistors for proper logi- 
cal operation. 


Puill-Up Resistor Equations 


Vcc (Min) — Vou 


R —=— 
MAX NG (lon) + No (ln) 


_ Voc (Max) — VoL - 

lo: — No (iv) 
Ni (lo4) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lj) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (iL) = total maximum input low current for all 
inputs tied to pull-up resistor 


Rain 


Connection Diagram 


Features 

B Switching specifications at 50 pF 

" Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with LS TTL 
counterpart 

um Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


Al B1 Y1 A2 


B2 Y2 GND 
TL/F/9161-1 


Order Number DM74ALS136M or DM74ALS136N 
See NS Package Number M14A orN14A ° 


Function Table 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
High Level Output Voltage 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 05a 
N Package 
M Package 


7V 
7V 
7V 


o°C to + 70°C 
—65°C to + 150°C 


87.0°C/W 
117.2°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage ‘ 


Low Level Output Current 
Free Air Operating Temperature 





Voc = Min, Vo = 
Vit = Max, Vin = 


High Levet Output 

Current 

Low Level Output 

Voltage 

Input Current at Max Voc = Max, V| = 
Input Voltage 


Vit = Max, Vin = 


High Level Input Current 
Low Level Input Current 


Supply Current with 
Outputs Low 


Voc = Max, V = 
Vcc = Max, V; = 


Supply Current with 
Outputs High 
Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 
Note 2: Icc, is measured with all inputs at 4.5V and the outputs open. 


5.5V 
Min 


Min 


7V 


2.7V 
0.4V 


Voc = Max, (Note 2) 


Voc = Max, (Note 3) 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS136 


Voo = Min, Vo. = Max, 


Note 3: Iccy is measured with A inputs at ground and B inputs at 4.5V and all outputs open. 


‘ 
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Switching Characteristics over recommended operating free air temperature range 


Propagation Delay Time | 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Voc = 4.5V to 5.5V 
RL = 2ka 

Cy. = 50 pF 

Other Input Low 


Voc = 4.5V to 5.5V 
Ry = 2kn 

Cy = 50 pF 

Other input High 
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National 
Semiconductor 


DM74ALS$137 3 to 8 Line 


Decoder/Demultiplexer with Address Latches 


General Description 


The ALS137 is a three line to eight line decoder/demulti- 
plexer with latches on the three address inputs. When the 
latch-enable input (GL) is low, the ALS137 acts as a decod- 
er/demultiplexer. When GL goes from low to high, the ad- 
dress present at the select inputs (A, B, and C) is stored in 
the latches. Further address changes are ignored as long as 
GL remains high. The output enable controls, G1 and G2, 
control the state of the outputs independently of the select 
or latch-enable inputs. All of the outputs are high unless G1 
is high and G2 is low. The ALS137 is ideally suited for imple- 
menting glitch-free decoders in strobed (stored-address) 
applications in bus-oriented systems. 


Connection Diagram 


Dual-In-Line Package 
DATA OUTPUTS 


SELECT ENABLE 
TL/F/6202-1 
Order Number DM74ALS137M or DM74ALS137N 


See NS Package Number M16A or N16A 


Features 

m Combines decoder and 3-bit address latch 

a Incorporates 3 enable inputs to simplify cascading 

m Low power dissipation 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Function Table 


Outputs 


YO Yi Y2 Y3 Y4 Y5 Y6 Y7 


a 
X 


H 
X 
i 
L 
L 
L 
L 
L 
L 
L 


sc 
ena 
X 


X 
X 
L 
L 
H 
H 


rate eal ea mall mt ac i 
TrIrTrsjrtricigrTsir x 
Ltr reece 
eS CN alt cal 
GTreomorjrtrtrelxK x 
ae 2) a ee 
x= 

XE | ro ee ee 
LEE ry Lt ees 
eee eG: | a EE | 
ere | 
Fe 0 ee pee te 


x= 
=x 





., | Output corresponding to stored 
sai dea address, L; all others, H 


L = Low State, H = High State, X = Don't Care 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 


Operating Free Air Temperature Range 
DM74ALS 


Storage Temperature Range 
Typical 65, 


O°C to +70°C 
— 65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


75.5°C/W 
104.0°C/W 


N Package 
M Package 


Recommended Operating Conditions 


| Parameter | Min 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage . ee oa 


Symbol 
Voc 5 
VIH 


Vit 


101 
a a a 
Ss 


loH 


Beas 


Hold Time st 
Free Air Operating Temperature ee 


The arrow (T) indicates the positive edge of the GL input pulse is used for reference. 


70 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | Conditions =| Min. | Typ_| 
Input Clamp Voltage Voc = 4.5V, || = -18mA fF 


lon = —0.4mA 


High Level Output Voltage 
Pukianouae Voc = 4.5V to 5.5V saa 

Low Level Output Voc = 4.5V 

Input Current @ 

Max. Input Voltage 

High Level Input Current 

Low Level Input Current Voc = 5.5V 

Vi_ = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 
Supply Current Voc = 5.5V 


—1.5 


oO 
n 


0.35 


Voc = 5.5V 
Vin = 2.7V 





1} | 
= ihe) o}o < 
po lo 


5 
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Switching Characteristics 


over recommended operating free air temperature range (Note 1). 

From (Input) 
ste _rrametr | contons | To (Output) 
teLH Propagation Delay Time Voc = 4.5V to 5.5V A, B,C 

Low to High Level Output Ri = 5000 
tpHL Propagation Delay Time Cy = 50 pF 
High to Low Level Output 
tpLH Propagation Delay Time 
Low to High Level Output 
tPpHL Propagation Delay Time 
High to Low Level Output 
teLH Propagation Delay Time 
Low to High Level Output 
tPpHL Propagation Delay Time 
High to Low Level Output 
tPLH Propagation Delay Time 
Low to High Level Output 
teHL Propagation Delay Time 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 


SELECT 
INPUTS 


DATA 
OUTPUTS 


ENABLE 
INPUTS 


TL/F/6202-2 
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National 
Semiconductor 


DM54ALS138/DM74ALS138 
3 to 8 Line Decoder/Demultiplexer 


General Description 


These Schottky-clamped circuits are designed to be used in 
high-performance memory-decoding or data-routing appli- 
cations, requiring very short propagation delay times. In 
high-performance memory systems these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories, the delay times of these 
decoders are usually less than the typical access time of the 
memory. This means that the effective system delay intro- 
duced by the decoder is negligible. 


The ALS138 decodes one-of-eight lines, based upon the 
conditions at the three binary select inputs and the three 
enable inputs. Two active-low and one active-high enable 
inputs reduce the need for external gates or inverters when 
expanding. A 24-line decoder can be implemented with no 
external inverters, and 32-line decoder requires only one 
inverter. An enable input can be used as a data input for 
demultiplexing applications. 


Connection Diagram 


This decoder/demultiplexer features fully buffered inputs, 
presenting only one normalized load to its driving circuit. All 
inputs are clamped with high-performance Schottky diodes 
to suppress line-ringing and simplify system design. 


Features 
@ Designed specifically for high speed: 
Memory decoders 
Data transmission systems 
m 3- to 8-line decoder incorporates 3 enable inputs to 
simplify cascading and/or data reception 
m@ Low power dissipation ... 23 mW typ 
m™ Switching specifications guaranteed over full tempera- 
ture and Vcc range 
mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Dual-In-Line Package 


DATA OUTPUTS 


G2a 628 1 Y7 
W——____,-—_—__/_ OUTPUT 


SELECT 


ENABLE 


TL/F/6111-1 


Order Number DM54ALS138J, DM74ALS138M, DM74ALS138N or DM74ALS138SJ 
See NS Package Number J16A, M16A, M16D or Ni6A 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical Oj, 

N Package 

M Package 


—55°C to + 125°C 
O°C to +70°C 
—65°C to + 150°C 


75.5°C/W 
104.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Conditions | Min | Typ | Max | 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Voc = 4.5V 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V 


Supply Current Voc = 5.5V 


Switching Characteristics 


| Voo=45Vu=-tema | | 88 


loH = —0.4mA 
Voc = 4.5V to 5.5V 


r=] [| 
ccs 


54/74ALS 
lol = 4mA 


74ALS 


lo. = &8MA 


Input Current @ Max. Voc = 5.5V, Vin = 7V 0.1 
Input Voltage ; 


High Level Input Current Voc = 5.5V, Vi = 2.7V aa aes ee 





over recommended operating free air temperature range (Note 1). 


DM54ALS138 DM74ALS138 
Parameter Conditions From (input) | DMS4ALs138 | 
} tenner | Stee | To(Output) | Min | Max | Min | Max | 


Voc = 4.5V to 5.5V 
Ry = 5000 
Cy = 50 pF 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


A, B, C 

fee fe fe |e | 2 | 
A, B, C 

ote dere Owe ie | 
Enable 

ree fe fe [se 


Enable 
ee pe fe ts | | 
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Function Table 


Sel 


2 g 
a 

Sa 
gf 


lai G2*|c B AlYo Y1 Y2 Y3 Y4 Y5 Y6 Y7 


2 = G2A + G2B 


*G 


Logic Diagram 


hi 


7 (Woo ae 


iim 


TL/F/6111-2 
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National 
Semiconductor 


DM54ALS151/DM74ALS151 1 of 8 Line 


Data Selector/Multiplexer 


General Description 


This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com- 
plementary outputs provide both inverting and non-inverting 
buffer operation. A Strobe input is provided which, when at 
the high level, disables all data inputs and forces the Y out- 
put to the low state and the W output to the high state. The 
Select input buffers incorporate internal overlap features to 
ensure that select input changes do not cause invalid output 
transients. 


Connection Diagram 


Dual-In-Line Package 


DATA 
INPUTS 


SELECT C 


TL/F/6203-1 
Order Number DM54ALS151J, DM74ALS151M 

or DM74ALS151N 
See NS Package Number J16A, M16A or N16A 


Features 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

@ Pin and functional compatible with LS family counter- 
part 

g@ Improved output transient handling capability 


Function Table 


X 
L 
L 
L 
L 
H 
H 
H 
H 


ee er es 
remritiriwrx 


H = High Level, L = Low Level, X = Don’t Care 
DO thru D7 = the level of the respective D input 
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151 


Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical 05, 
N Package 
M Package 


—55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


78.0°C/W 
107.0°C/W 


Recommended Operating Conditions 


DM54ALS151 DM74ALS151 
Parameter 


Supply Voltage 
High Level Input Voltage 


High Level Output Current 
Low Level Output Current 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


|_min | Nom | 
| 45 | 5 | 
i ae 
|_LowLevelinputvottage || 
ae 
ae Lae 
| 85 | 


Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 


Conditions 


Input Clamp Voltage Voc = 4.5V, lin = —18mA 


High Level Output 
Voltage 


Low Level Output 
Voltage 


= Max 


lon = —400 WA, Voc = 4.5V to 5.5V 


Voc = 4.5V, lon = 


54/74ALS 
lo. = 12 mA 


74ALS 


Input Current at Voc = 5.5V, Vin = 7V 
Max Input Voltage 
High Level Input Current | Voc = 5.5V, Vin = 2.7V 


Low Level Input Current | Voc = 5.5V, Vin = 0.4V 
Output Drive Current Voc = 5.5V, Vout = 2.25V 


Voc = 5.5V 
Allinputs = 4.5V 


Supply Current 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


teLy Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output | C, = 50 pF 

tpHL Propagation Delay Time | Rt = 5002 
High to Low Level Output 

tpLH Propagation Delay Time 
Low to High Level Output 

tpHL Propagation Delay Time 
High to Low Level Output 

teLH Propagation Delay Time 
Low to High Level Output 

teHL Propagation Delay Time 
High to Low Level Output 

tpLH Propagation Delay Time 
Low to High Level Output 

tpHL Propagation Delay Time 
High to Low Level Output 

tpLH Propagation Delay Time 
Low to High Level Output 

tPHL Propagation Delay Time 
High to Low Level Output 

tPLH Propagation Delay Time 
Low to High Level Output 


tpHL Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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TL/F/6203-2 
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National 
Semiconductor 


DM54ALS153/DM74ALS153 Dual 1 of 4 Line 


Data Selector/Multiplexer 


General Description 


This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a unique 
two-bit binary code at the Select inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Strobe inputs and a non-inverting output buffer. 
The Select inputs A and B are common to both sections. 
The Strobe inputs, when at the high level, disable their as- 
sociated data inputs and force the corresponding output to 
the low state. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 


Connection Diagram 


Dual-in-Line Package 


BATA 
tNPUTS 


TL/F/6204-1 
Order Number DM54ALS153J, DM74ALS 153M, 
DM74ALS153N or DM74ALS153SJ 
See NS Package Number J16A, M16A, M16D or N16A 


Features 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

@ Pin and functional compatible with LS family counter- 
part 

m™ Improved output transient handling capability 


Function Table 


Data Inputs 


X 
L 
H 
X 
Xx 
X 
X 
X 
Xx 


xxx x EEX x x12 
ne xc zn 336] 8 | 
roxxxxxx (2 


\ 


X 
L 
L 
L 
L 
H 
H 
H 
H 


X 
L 
L 
H 
H 
L 
L 
H 
H 





Select inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don’t Care 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical 6ja 

N Package 

M Package 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


78.0°C/W 
107.0°C/W 


Recommended Operating Conditions 


Supply Voltage 4.5 
High Level Input Voltage 


| 


Electrical Characteristics 


DM54ALS153 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
Parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS153 





over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 


Input Clamp Voltage Voc = 4.5V, lin = —18mA 


High Level Output 
Voltage 


Voc = 4.5V, loy = Max 


Low Level Output 
Voltage 


Input Current at Voc = 5.5V, Vin = 7V 
Max Input Voltage 

High Level Input Current | Voc = 5.5V, Vin = 2.7V 
Low Level Input Current | Vcc = 5.5V, Vin = 0.4V 


loH = —400 pA, Voc = 4.5V to 5.5V 


54/74ALS 
lo. = 12 mA 


74ALS 
lo. = 24mA 


Output Drive Current Voc = 5.5V, Vout = 2.25V 


Supply Current Voc = 5.5V 
All Inputs = 4.5V 





Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


Propagation Delay Time Voc = 4.5V to 5.5V Gelaes 
Low to High Level Output | C, = 50 pF 


Propagation Delay Time | FL = 5002 Sie he 
High to Low Level Output 


Propagation Delay Time Y 48 
High to Low Level Output 

Propagation Delay Time 

Low to High Level Output Hore 

Propagation Delay Time 

High to Low Level Output strobe 


Note 1: See Section 1 for test waveforms and output load. 


Propagation Delay Time Y 12 
Low to High Level Output 





Logic Diagram 
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esl 


157 ¢ 158 


National 
Semiconductor 


DM74ALS157/DM74ALS158 
Data Selector/Multiplexer 


General Description 


These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. The ALS157 presents true data whereas the 
ALS158 presents inverted data to minimize propagation de- 
lay time. 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


ADVANCE INFORMATION 


Quad 1 of 2 Line 


Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

Expand any data input point 

Multiplex dual data buses 

General four functions of two variables (one variable is 
common) 


Dual-In-Line Package 


INPUTS 


—— 
48 


Voc STROBE 4A 


SELECT 1A 


ed 


OUTPUT INPUTS OUTPUT 
ace, 


4Y 3A 3B 


INPUTS OUTPUT INPUTS OUTPUT 


Function Table 


TL/F/6205-1 


Output Y 
ALS157 ALS158 
H 


H = High Level, L = Low Level, X = Don't Care 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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National 
Semiconductor 


DM54ALS/DM74ALS160B, 161B, 162B, 163B 
Synchronous Four-Bit Counter 


General Description 


These synchronous presettable counters feature an internal 
carry look ahead for application in high speed counting de- 
signs. The ALS160B and ALS162B are four-bit decade 
counters, while the ALS161B and ALS163B are four-bit bi- 
nary counters. The ALS160B and ALS161B clear asynchro- 
nously, while the ALS162B and ALS163B clear synchro- 
nously. The carry output is decoded to prevent spikes during 
normal counting mode of operation. Synchronous operation 
is provided by having all flip-flops clocked simultaneously so 
that outputs change coincident with each other when so 
instructed by count enable inputs and internal gating. This 
mode of operation eliminates the output counting spikes 
which are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the four flip- 
flops on the rising (positive-going) edge of the clock input 
waveform. 

These counters are fully programmable, that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with set up data after the 
next clock pulse regardless of the levels of enable input. 
Low to high transitions at the toad input are perfectly ac- 
ceptable regardless of the logic levels on the clock or en- 
able inputs. 


The ALS160B and ALS161B clear function is asynchronous. 
A low level at the clear input sets al! four of the flip-flop 
outputs low regardless of the levels of clock, load or enable 
inputs. These two counters are provided with a clear on 
power-up feature. The ALS162B and ALS1638 clear func- 
tion is synchronous; and a low level at the clear input sets 
all four of the flip-flop outputs low after the next clock pulse, 
regardless of the levels of enable inputs. This synchronous 
clear allows the count length to be modified easily, as de- 
coding the maximum count desired can be accomplished 
with one external NAND gate. The gate output is connected 
to the clear input to synchronously clear the counter to all 
low outputs. Low to high transitions at the clear input of the 
ALS162B and ALS163B are also permissible regardless of 
the levels of logic on the clock, enable or load inputs. 


The carry look ahead circuitry provides for cascading coun- 
ters for n bit synchronous application without additional gat- 
ing. Instrumental in accomplishing this function are two 
count enable inputs (P and 7) and a ripple carry output. Both 
count enable inputs must be high to count. The T input is 
fed forward to enable the ripple carry output. The ripple car- 
ry output thus enabled will produce a high level output pulse 
with a duration approximately equal to the high level portion 
of QA output. This high level overflow ripple carry pulse can 
be used to enable successive cascaded stages. High to low 
level transitions at the enable P or T inputs of the ALS160B 
through ALS163B may occur regardless of the logic level on 
the clock. 


The ALS160B through ALS163B feature a fully independent 
clock circuit. changes made to control inputs (enable P or T, 
or load) that will modify the operating mode will have no 
effect until clocking occurs. The function of the counter 
(whether enabled, disabled, loading or counting) will be dic- 
tated solely by the conditions meeting the stable set-up and 
hold times. 


Features 

u Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

mw Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

m Synchronously programmable 

@ Internal look ahead for fast counting 

g@ Carry output for n-bit cascading 

m Synchronous counting 

m Load control line 

mg ESD inputs 


Connection Diagram 
Dual-In-Line Package 


RIPPLE OUTPUTS 


Vcc OuTPUuT Qn 6 OB OC OD OCT 





D ENABLE GND 


CLEAR CLOCK A 
ee, SE P 
DATA INPUTS 


TL/F/6206-1 
Order Number DM54ALS161Bu, 163Bu, 
DM74ALS160BM, 161BM, 162BM, 163BM 
or DM74ALS160BN, 161BN, 162BN, 163BN 
See NS Package Number J16A, M16A or N16A 
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160B ¢ 161B © 162B ¢ 163B 


Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54LS 

DM74LS 
Storage Temperature Range 
Typical 6JA 

N Package 

M Package 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


78.1°C/W 
106.8°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Voc Supply Voltage 
ViIH 
Vi 


High Levelt Input Voltage 
Low Level Input Voltage 
lou High Level Output Current 
lot Low Level Output Current 
foik Clock Frequency 
Data; A, B, C, D 


En P, EnT 


tseTtup | Setup Time 


a 

O15 
p 

P2lia 
oO 
2 

< 
on 
3 
nn 


Setup 1 (Only for Clear Inactive 


160B and 161B) 
Hold Time 


Hold 0 (Only for 
160B and 161B) 


Width of Clock 
or Clear Pulse 


CLK High or Low 
ALS160B/161B CLR Low 


tw 


Width of Load Pulse 


Ta Operating Free Air Temperature 


ye] 
o 


ALS160B/161B 
ALS162B/163B 


=> 


Clear (Only for 162B and 163B 


c)im 
aIRIEIEES 
» al|-0 | 

mi{i> 

3 

4 | 
QO 
oO 


4 
25 
20 

1 

0 

0 

0 

0 


| 20 | 
[207 | 


ot 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM54ALS DM74ALS 
161B, 163B 160B, 161B, 162B, 163B | Units 
0 


No 
[o) 


ye) 
oO 
> 


3/3 |5 


-—7 


Note 1: The symbol ( 1) indicates that the rising edge of the clock is used as a reference. 
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Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 
Input Clamp Voltage 
High Level Output 


Conditions 
Voc = 4.5V, |) = —18mA 


lon = —0.4mA 


Voltage Voc = 4.5V to 5.5V 


Voc = 4.5V 54/74ALS 
Voltage lol = 4mA 
74ALS 
lol = 8mA 


Low Level Output 


Input Current at Max 
Input Voltage 


Voc = 5.5V, Vin = 7V 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Output Drive Current 


Voc = 5.5V, Vo = 2.25V 


Supply Current Vcc 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol Parameter 


fMAx Max. Clock Freq. 


tPLH Propagation Delay Time 
Low to High Level Output 


tepHL Propagation Delay Time 
High to Low Level Output 


tPLH Propagation Delay Time 
Low to High Level Output 


teHL Propagation Delay Time 


High to Low Level Output 


tpLH Propagation Delay Time 
Low to High Level Output 


teHL Propagation Delay Time 
High to Low Level Output 


tepHL Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





DM54ALS DM74ALS 
To 161B 160B, 161B Units 


Clock Ripple 
Carry 
Clock Ripple 
Carry 


Clock AnyQ 


jin | wax | min_| 
| 25 | | 40 
Erie 
Tete 
= [mete To ye 
ne 
rie 
| 8 | 2 | 8 | 
ces 


MHz 
ns 


EnT Ripple 
Carry 

EnT Ripple 
Carry 

Clear 


Clear Ripple 
Carry 


Max _| 
al 


23 
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"ALS162B, ’ALS163B Switching Characteristics 


over recommended operating free air temperature range (Note 1) 


DM54ALS DM74ALS 
Parameter To 163B 162B, 163B 


=asv | | 


Propagation Delay Time : Clock Ripple 
Low to High Level Output Carry 


35 


Propagation Delay Time Clock AnyQ 4 

Low to High Level Output ’ 

Propagation Delay Time Clock Any Q 

High to Low Level Output , 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Propagation Delay Time : Clock Ripple 
High to Low Level Output Carry 


- 
— = = 
ee) o a 
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ALS160B, ALS162B 


ing Diagrams 
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TL/F/6206-6 
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Logic Diagrams 
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TL/F/6206-2 
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Logic Diagrams (continued) 
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Logic Diagrams (continued) 
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Logic Diagrams (continued) 
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National 
Semiconductor 


DM54ALS165/DM74ALS165 


PRELIMINARY 


8-Bit Parallel In/Serial Out Shift Register 


General Description 


The DM54/74ALS165 is an 8-bit serial register that, when 
clocked, shifts the data toward serial output, Qy. Parallel-in 
access to each stage is provided by eight individual direct 
data inputs that are enabled by a low level at the SH/LD 
input. The DM54/74ALS165 also features a clock inhibit 


clocking, CLK INH should be changed to the high level only 
while the CLK input is high. Parallel loading is inhibited when 
SH/LD is held high. The parallel inputs to the register are 
enabled while SH/LD is low independently of the levels of 
CLK, CLK INH, or SER inputs. 


SOL 


function and a complemented serial output, Qu. 


Clocking is accomplished by a low-to-high transition of the 
CLK input while SH/LD is held high and CLK INH is held 
low. The functions of the CLK and CLK INH (clock inhibit) 
inputs are interchangeable. Since a low CLK input and a 
low-to-high transition of CLK INH will also accomplish 


Features 

m= Complementary outputs 

m@ Direct overriding load (data) inputs 
@ Gated clock inputs 

@ Parallel-to-serial data conversion 


Connection Diagram 


Dual-In-Line Package 


ceock PARALLEL INPUTS _ SERIAL OUTPUT 
Vec INHIBIT D INPUT Qu 


SHIFT/ CLOCK .E  F G H 
saat PARALLEL INPUTS 


OUTPUT GND 
oy 


TL/F/6712-1 
Order Number DM54ALS165J, DM74ALS165M or DM74ALS165N 
See NS Package Number J16A, M16A or N16A 


Function Table 


internal 


Outputs 
| AnH | Qa Qp | 


H = High Level (steady-state), L = Low Level (steady-state) 
X = Don't Care (any input, including transitions) 





T = Transition from low-to-high level 
a...) = The level of steady-state input at inputs A through H, respectively 


Qao: Qg0, QHo = The level of Qa, Qzg, or Qy, respectively, before the indicated steady-state 
input conditions were established 


Qan, Qen = The level of Qa or Qg, respectively, before the most recent T transition of the clock 
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165 


Absolute Maximum Ratings 


- If Military/Aerospace specified devices are required, 


please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical Oya 
N Package 
M Package 


—58°C to + 125°C 
0°c to + 70°C 
— 68°C to + 150°C 


74.0°C/W 
104.0°C/W 


Recommended Operating Conditions 


Serial before CLK 
4 
=55 


Pulse Duration 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Vec = 4.5V 


Voc = 4.5V, |) = 
lon = —0.4mA- 
Voc = 4.5V to 5.5V 
54/74ALS 
lol = 4mA 
74ALS 

lol = 8mA 


oOo 


Input Current at Max Voc = 5.5V, Vj = 7V 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


Voc = 5.5V, Vy 
Voc = 5.5V, V| 


=2.7V 
= 0.4V. 
Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V (Note 3) 
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—-18mA 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 
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Switching Characteristics 7 


over recommended free air temperature range (Note 4). All typical values are measured at Vcc = 5V, Ta = 25°C. 


Ce em fpach 
— [Min | Typ | Max | min | Typ | Max 


Maximum Frequency aa Voc = 4.5V to 5.5V, | 35 | 50 | 


| [asf ool] | 
Propagation Delay Time | Load Q, | & _ 50 pF, aE tie Sie oe ae 
Low to High Level Output or Qy a = te 
A= MIN 

Propagation Delay Time Load Quy to Max 
High to Low Level Output or Oy 5 aS Nes i eee 
Propagation Delay Time CLK QH 7 14 7 13 
Low to High Level Output or Qy 

Cc Qy 


Propagation Delay Time LK 3 15 3 14 
High to Low Level Output or Qu 
Propagation Delay Time H Quy , 
Low to High Level Output $ : f I 4 f ag 
Propagation Delay Time H Qu 3 18 16 
High to Low Level Output 
Propagation Delay Time H Qu 
Low to High Level Output : Me ¢ I? 
Propagation Delay Time H Quy ae P 46 
High to Low Level Output 

Note 1: All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ios. 


Note 3: With the outputs open, CLK INH and CLK at 45V, and a clock pulse applied to the SH/LD input, Icc¢ is measured first with the parallel inputs at 4.5V, then 
with the parallel inputs grounded. 





Note 4: See Section 1 for test waveforms and output load. 
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Logic Diagram 


TATWeVd 
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SOL 


Timing Diagram 
Typical Shift, Load, and Inhibit Sequences 


CLK INH 


= 


L L H L H L H L 


hae 
= 
= 
= 
_ 


INHIBIT $$$  _$§_—_—__——-———- SERIAL SHIFT ——_—__—_______——_—_—_————e 


TL/F/6712-3 
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166 


National 
Semiconductor 


DM54ALS166/DM74ALS166 


ADVANCE INFORMATION 


8-Bit Parallel Load Shift Registers 


General Description 


These parallel-in or serial-in, serial-out shift registers feature 
gated clock inputs and an overriding clear input. All inputs 
are buffered to lower the drive requirements to one normal- 
ized load, and input clamping diodes minimize switching 
transients to simplify system design. The load mode is es- 
tablished by the shift/load input. When high, this input en- 
ables the serial data input and couples the eight flip-flops for 
serial shifting with each clock pulse. When low, the parallel 
(broadside) data inputs are enabled and synchronous load- 
ing occurs on the next clock pulse. During parallel loading, 
serial data flow is inhibited. Clocking is accomplished on the 
low-to-high level edge of the clock pulse through a 2-input 
NOR gate, permitting one input to be used as a clock en- 


Connection Diagram 
PARALLEL 
SHIFT/ = INPUT aie 


PARALLEL INPUTS 


able or clock inhibit function. Holding either of the clock 
inputs high inhibits clocking; holding either low enables the 
other clock input. This allows the system clock to be free- 
running, and the register can be stopped on command with 
the other clock input. The clock: inhibit input should be 
changed to the high level only while the clock input is high. 
A buffered, direct clear input overrides all other inputs, in- 
cluding the clock, and sets all flip-flops to zero. 


Features 

m Synchronous load 

m Direct overriding clear 

g Parallel-to-serial conversion 


PARALLEL INPUTS 


0 CLOCK CLOCK GND 


a. TL/F/6713-1 


Top View 


Function Table 


H = high level (steady-state), L = fow level (steady-state). 
X = don’t care (any input, including transitions). 


T = transition from low-to-high level. 


a...h = the level of steady-state input at inputs A through H, respectively. 


Qao. Qgo, Quo = the level of Qa, Og, or Qu, respectively, before the indicated steady- 


state input conditions were established. 


Qan; Qgn = the level of Qa or Qg, respectively, before the most recent f transition of 


the clock. 
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National 
Semiconductor 


DM74ALS168B, DM54ALS/DM74ALS169B 
Synchronous Four-Bit Up/Down Counters 


General Description 


These synchronous presettable counters feature an internal 
carry look ahead for cascading in high speed counting appli- 
cations. The ALS168B is a four-bit decade up/down counter 
and the ALS169B is a four-bit binary up/down counter. The 
carry output is decoded to prevent spikes during normal 
mode of counting operation. Synchronous operation is pro- 
vided so that outputs change coincident with each other 
when so instructed by count enable inputs and internal gat- 
ing. This mode of operation eliminates the output counting 
spikes which are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive going) edge of clock 
input waveform. 


These counters are fully programmable; that is, the outputs 
may each be preset either high or low. The load input circuit- 
ry allows loading with carry-enable output of cascaded 
counters. As loading is synchronous, setting up a low level 
at the load input disables the counter and causes the out- 
puts to agree with the data inputs after the next clock pulse. 


The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional gating. 
Both count enable inputs (P and T) must be low to count. 
The direction of the count is determined by the level of the 
up/down input. When the input is high, the counter counts 
up; when low, it counts down. Input T is fed forward to en- 
able the carry outputs. The carry output thus enabled will 
produce a low level output pulse with a duration approxi- 
mately equal to the high portion of the Qa output when 
counting up, and approximately equal to the low portion of 
the Qa when counting down. This low level overflow carry 


Connection Diagram 


pulse can be used to enable successively cascaded stages. 
Transitions at the enable P or T inputs are allowed regard- 
less of the level of the clock input. 

The control functions for these counters are fully synchro- 
nous. Changes at control! inputs (enable P, enable T, load, 
up/down) which modify the operating mode have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable setup and hold 
times. 


Features 

™ Switching specifications at 50 pF 

a Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

m™ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

@ Synchronously programmable 

m Internal look ahead for fast counting 

@ Carry output for n-bit cascading 

m Synchronous counting 

a ESD inputs 


Dual-in-Line Package 


RIPPLE 


OUTPUTS 


Voc OUTPUT Qa Og 


RIPPLE Qa 
CARRY 
OUTPUT 


UP/DOWN 


T LOAD 


D ENABLE GND 


ae, OTT Pp 
DATA INPUTS 


TL/F/6207-1 


Order Number DM54ALS169BJ, DM74ALS168BM, 168BN, 169BM or 169BN 
See NS Package Number J16A, M16A or N1i6A 
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168B°169B 


Absolute Maximum Ratings 


If Military/Aerospace specifled devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air Temperature Range 
DM54LS 
DM74LS 


Storage Temperature Range 


—55°C to + 125°C 
0°C to + 70°C 


—68°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Typical 6ja 
N Package 
M Package 


78.1°C/W 
106.8°C/W 


Recommended Operating Conditions 


Voc 
Vi 
Vit 
low 


lo. Low Level! Output Current 


foLk Clock Frequency 


tsu 
tH Hold Time 
tw 


Width of Clock Pulse 
Note 1: The symbo! ( T) indicates that the rising edge of the clock is used as reference. 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C 


Conditions 
Input Clamp Voltage Voc = 4.5V, I) = —18mA 


Parameter 


High Level Output 
Voltage 


lon = —0.4mA 
Voc = 4.5V to 5.5V 


Voc = 4.5V 54/74ALS 
lo. = 4mA 
74ALS 
lo. = 8mA 

Input Current @ Max Voc = 5.5V, Vin = 7V 

Input Voltage 

High Level Input Current Veco = 5.5V, Vip = 2.7V 

Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 
Supply Current Voc = 5.5V 
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Low Level Output 
Voltage 





Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions DM54ALS169B DM74ALS168B, 169B 


Max. Clock Freq. a 
Propagation Delay Time | Voc = 4.5V | Clock 
Low to High Level Output | to 5.5V 

Propagation Delay Time | RL 7 5002 | loc 
High to Low Level Output CL = 50 pF 


T 
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nN 
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Propagation Delay Time Clock 
Low to High Level Output 

Propagation Delay Time Clock 
High to Low Level Output 
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Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 


High to Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 
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Note 2: Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic level of the 
up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output transition will be in phase. If the count is maximum 
(9 for ALS168B or 15 for ALS169B), the ripple carry output will be out of phase. 
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2-111 


1740175 


National 
Semiconductor 


DM54ALS174/DM54ALS175/DM74ALS174/DM74ALS175 
Hex/Quad D Flip-Flop with Clear 


General Description 


These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. Both have an asynchro- 
nous clear input, and the quad (175) version features com- 
plementary outputs from each flip-flop. 


Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at 
either the high or low level, the D input signal has no effect 
at the output. 


Connection Diagrams 


Dual-In-Line Package 


Features 

m Advanced oxide-isolated ion-implanted Schottky TTL 
process 

m Pin and functional compatible with LS family counter- 
part 

m@ Typical clock frequency maximum is 80 MHz 


_™ Switching performance guaranteed over full tempera- 


ture and Vcc supply range 

m 54ALS174 contains six flip-flops with separate D inputs 
and Q outputs 

m 54ALS175 contains four flip-flops with separate D in- 
puts and both Q and Q outputs 


Function Table 


Q4 CLOCK 


== 





CLEAR Q1 01 D2 Q2 03 Q3 GND 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don't Care 

T = Transition from Low to High Level 


Qo = the level of Q before the indicated steady- 
state input conditions were established 


TL/F/6112-1 *applies to 54ALS175/74ALS175 only 


Order Number DM54ALS174J, DM74ALS174M, 


DM74ALS174N or DM74ALS174SJ 


See NS Package Number J16A, M16A, M16D or N16A 


Dual-In-Line Package 


Order Number DM54ALS175J, 
DM74ALS175M, DM74ALS175N or 
DM74ALS175SJ 
See NS Package Number J16A, 
M16A, M16D or N16A 


TL/F/6112-2 
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Absolute Maximum Ratings 


If Milltary/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 


SLLepZl 


teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical Oj, 
N Package 
'M Package 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


77.9°C/W 
107.3°C/W 


Recommended Operating Conditions 


Vec 
Vin 
VIL Low Level Input Voitage 

lou 
lou 


tw Pulse Width Clock 
High or Low 
tseTuP Setup Time (Note 1) 


Clear 
Inactive State 


tHoLD Data Hold Time (Note 1) 
foLock Clock Frequency 


Ta Free Air Operating Temperature 
Note 1: The symbol T indicates that the rising edge of the clock is used as reference. 


DM74ALS 174,175 
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Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 
Parameter Conditions 


Input Clamp Voltage Voc = 4.5V, lin = —18mA 


High Level Output lon = —400 pA 
Voltage Voc = 4.5V to 5.5V 


Voc = 4.5V 


DM54/74 
lol = 4mA 


DM74 
lo = 8mA 


Input Current at Voc = 5.5V, Vin = 7V 
Max Input Voltage 
High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vin = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V ALS174 


Clock = 4.5V 
D input = GND 
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Low Level Output 
Voltage 








174°175 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


R, = 5009 
Cy = 50 pF 


Propagation Delay Time 
Voc = 4.5V to 5.5V 


Low to High Level 
Output From Clear (175 Only) 


Propagation Delay Time 
High to Low Level 
Output From Clear 


Propagation Delay Time 
Low to High Level 
Output From Clock 
Propagation Delay Time 
High to Low Level 
Output From Clock 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagrams 


ALS174 


i >o 
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ALS175 


TL/F/6112-4 
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National 
Semiconductor 


DM54ALS240A/DM74ALS240A/DM74ALS241A 


Octal TRI-STATE® Bus Driver 


General Description 


These octal TRI-STATE bus drivers are designed to provide 
the designer with flexibility in implementing a bus interface 
with memory, microprocessor, or communication systems. 
The output TRI-STATE gating control is organized into two 
separate groups of four buffers. The ALS240A control in- 
puts symmetrically enable the respective outputs when set 
logic low, while the ALS241A has complementary enable 
gating. The TRI-STATE circuitry contains a feature that 
maintains the buffer outputs in TRI-STATE (high impedance 
state) during power supply ramp-up or ramp-down. This 
eliminates bus glitching problems that arise during power-up 
and power-down. 


Connection Diagram 


Dual-In-Line Package 


Voc 2G 1Y¥1 2A4 1¥2 2A3 1Y¥3 2A2 1Y4 2A1 


1G 1A1 2¥4 1A2 2¥3 1A3 2¥2 1A4 2¥1 GND 
TL/F/6210-1 


Top View 


Order Number DM54ALS240AJ, DM74ALS240AWM, 
DM74ALS240AN or DM74ALS240ASJ 
See NS Package Number J20A, M20B, M20D or N20A 


Dual-iIn-Line Package 


Voc 2G 1¥1 2A4 1¥2 2A3 1¥3 2A2 14 2A1 


1G 1A1 2¥4 1A2 2¥3 1A3  2¥2 1A4 2¥1 GND 


TL/F/6210-2 


Top View 


Order Number DM74ALS241AWM or DM74ALS241AN 
See NS Package Number M20B or N20A 


Features 

m Advanced low power 
Schottky TTL process 

@ Functional and pin compatible with the DM54/74LS 
counterpart 

@ Improved switching performance with less power dissi- 
pation compared with the DM54/74LS counterpart 

= Switching response specified into 5009 and 50 pF load 

m Switching response specifications guaranteed over full 
temperature and Vcc supply range 

m@ PNP input design reduces input loading 

m Low level drive current: 
54ALS = 12 mA, 74ALS = 24 mA 


oxide-isolated ion-implanted 


Function Tables 
"ALS240A 


H = High Level Logic State 
L = Low Level Logic State 


X = Don’t Care (Either Low or High 
Level Logic State) 


Z = High Impedance (Off) State 
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Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage, Vcc 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


—55°C to + 125°C 
o°c to + 70°C 


—65°C to + 150°C 


Recommended Operating Conditions 


| Parameter DM54ALS240A, 241A DM74ALS240A, 241A 
Parameter 


4.5 


| Min _| 
| SuppyVotage | 8 
| LowLevelinputvotage | 
| High Level Output Current || 
| LowLevelOutputCurent || 

Operating Free Air Temperature 


Electrical Characteristics 


Typical Oj, 
N Package 60.5°C/W 
M Package 79.8°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free-air temperature range (unless otherwise specified) 


Parameter 


Input Clamp Voltage 


High Level! Output 
Voltage 


Symbol 


Vik 
Vou 


Voc = 4.5V, |) = —18mA 


Voc = 4.5V 


lon = —3mA 


lou = Max 


Low Level Output 
Voltage 


Voc = 4.5V 
lo. = 54ALS (Max) 


| Min |typ| Max | min | typ | Max_ 
aE a err 


Poe 
Voc = 45Vt05.5V|ion=-04mAlVoo-2| | |voc-2| | 
| ft 


2.4 





lot = 74ALS (Max) 
Input Current at Max Voc = 5.5V, Vj = 7V 
Input Voltage 
High Level Input Voc = 5.5V, Vi = 2.7V 
Current 
Low Level Input Voc = 5.5V, Vit = 0.4V 
Current 
Output Drive Voc = 5.5V, Vo = 2.25V 
Current 


lOzZH High Level TRI-STATE | Vcc = 5.5V, Vo = 2.7V 
Output Current 


loz- Low Level TRI-STATE | Vcc = 5.5V, Vo = 0.4V 
Output Current 


Supply Current Veco = 5.5V, ALS240A 


Outputs High 
Outputs Low 
Outputs TRI-STATE 


Voc = 5.5V, ALS241A 
Outputs High 


Outputs Low 
Outputs TRI-STATE 


loc 
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240A°241A 


"ALS240A Switching Characteristics over recommended operating free air temperature range 


amet | conto 

Propagation Delay Time | Vcc = 4.5V to 5.5V, 

Low to High Level Output | C_ = 50 pF, 

Propagation Delay Time | 71 = 5000,” . 

High to Low Level Output Re'= 5000, 
Ta = Min to Max 

Output Enable Time 

to High Level! Output 

Output Enable Time 

to Low Level Output 

Output Disable Time 

from High Level Output 

Output Disable Time 

from Low Level Output 


"ALS241A Switching Characteristics over recommended operating free air temperature range 


Symbol zac Conditi To DM74ALS241A 
ymbo arameter onditions (Output) 
tPLH Propagation Delay Time Voc = 4.5V to 5.5V, 
Low to High Level Output CL = 50 pF, 
{PHL Propagation Delay Time RI = 0008; 
High to Low Level Output R2 = 5002, 


a 
—_ 


as 
Oo 


Ta = Min to Max 
tpZH Output Enable Time 
to High Level Output 
tpzL Output Enable Time 
to High Level Output 
tpHZ Output Disable Time 
to High Level Output 
tpLz Output Disable Time 
to Low Level Output 
tpzH Output Enable Time 
to High Level Output 
tpzL Output Enable Time 
to Low Level Output 
tpyz Output Disable Time 
from High Level Output 


tPLZ Output Disable Time 


from Low Level Output. 


ny 
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Logic Diagrams 


ALS240A 


ALS241A 
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242C°243A 


National 
Semiconductor 


DM74ALS242C/DM74ALS243A 
Quad TRI-STATE® Bidirectional Bus Driver 


General Description 


These octal TRI-STATE® bus drivers are designed to pro- 
vide the designer with flexibility in implementing a bus inter- 
face with memory, microprocessor, or communication sys- 
tems. The ALS242C has inverting buffers, while the 
ALS243A has non-inverting buffers. The direction enable 
gating is configured with separate control over either buffer 
direction and the two control buffers are complementary. 
Connecting these control inputs to one common line imple- 
ments single line direction control, while individual control 
can put both buffer directions into TRI-STATE simulta- 
neously (disabled state) or put both buffer directions into the 
active state (data latch state). The TRI-STATE circuitry con- 
tains a feature that maintains the buffer outputs in TRI- 
STATE (high impedance state) during power supply ramp- 
up or ramp-down. This eliminates bus glitching problems 
that arise during power-up and power-down. 


Connection Diagram 


Features 

m Advanced low power 
Schottky TTL process 

m Functional and pin compatible with the 74LS 
counterpart 

a Improved switching performance with less power dissi- 
pation compared with the 74LS counterpart 

m Switching response specified into 5009 and 50 pF load 

m Switching response specifications guaranteed over full 
temperature and Vcc supply range 

m PNP input design reduces input loading 

m@ Low level drive current: 74ALS = 24 mA 


oxide-isolated ion-implanted 


Dual-In-Line Package 


TL/F/6211~1 


Top View 


Order Number DM74ALS242CM, DM74ALS242CN, DM74ALS243AM or DM74ALS243AN 
See NS Package Number M14A or Ni4A 


*ALS242C "ALS243A 


Function Table 


H 


L 
L_| Isolation | tsolation | 
H 


Latch A and B 
(A = B) 





Latch AandB 
(A = B) 
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Absolute Maximum Ratings 


Supply Voltage, Vcc 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
Dedicated Inputs 7V teed. The device should not be operatedat these limits. The 
1/0 Ports 5.5V parametric values defined in the “Electrical Characteristics” 


table are not guaranteed at the absolute maximum ratings. 


Operating. Fee Alr-Lemperature Range The “Recommended Operating Conditions” table will define 


DM74ALS 0 to +70°C oe : 3 
the conditions for actual device operation. 
Storage Temperature Range —65°C to + 150°C 
Typical Oya 
N Package 78.0°C/W 
M Package 111.5°C/W 


Recommended Operating Conditions 


DM74ALS242C, 243A 
Parameter 
| min | typ |x 


Supply Voltage ee ee ee 
High Love! Input Voltage ae ee Er ea 


| towLevelinputvotage | | | 
| High Level OutputGurent_ | | | 88 
| LowtevelOutputGurent | |e 
| Operating Free-AirTemperate | 9 | | 0 





Electrical Characteristics over recommended operating free-air temperature (unless otherwise specified) 











Vik mers v 
Vou High Level Output Yoo = ABV 105 BV lon = —0.4mA aap YY V 
ne lon=—3ma_ | 24 | | 
ln=Mex | 2 | | 
a era iad || eas 
7 v 
Input Voltage (5.5V for I/O Ports) 
Current : 
SN ened Kirra A OS 3 
Current 
Current 
oe ee mA 
| | OuputsTALSTATE || 12 | tm 
vg ase | ffs | om 
Active | Active OutputsLow Low | ActiveOutpusLow = (stsi(i‘iYSS™~~Cd lt | 80 | mA 
| OutpustRstaTE = (§“ sSti‘dU;tStSCd lt |e ml 


Note 1: For the I/O ports, the parameters lq and ly, include the TRI-STATE output currents (lozH and loz). 
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VEPeeDeHre 


242C 243A 


"ALS242C Switching Characteristics over recommended operating free-air temperature range (Note 1) 


tPLH Propagation Delay Time 
Low to High Level Output 
teHL Propagation Delay Time 
High to Low Level Output 


tpZH Output Enable Time 

to High Level Output 

tezL Output Enable Time 

to Low Level Output 

tpyHz Output Disable Time 

to High Level Output 

tpLz Output Disable Time 

to Low Level Output 

Output Enable Time 

to High Level Output 

tpzL Output Enable Time 

to Low Level Output 

tpHz Output Disable Time 
from High Level Output 

tpLz Output Disable Time 
from Low Level Output 


tpzH 


74ALS242C 
Units 


To 
(Output) 


Voc = 4.5V to 5.5V, 
CL = 50 pF, 

Ri = 5000, 

R2 = 5000, 

Ta = Min to Max 


11 
AorB 


1 


| a 


— — =_ 
ao o hb o 


. 


~ 
jee) 


"ALS243A Switching Characteristics over recommended operating free-air temperature range (Note 1) 
74ALS243A 


+ 


o 


c 
s 
- 
7) 


tpLH Propagation Delay Time 
Low to High Level Output 
teHL Propagation Delay Time 
High to Low Level Output 
tPZH 
tpz Output Enable Time 
to Low Level Output 
tpHz Output Disable Time 
to High Level Output 
tpLz Output Disable Time 
to Low Level Output 
tpzH Output Enable Time 
to High Level Output 
tpze Output Enable Time 
to Low Level Output 


tpHz ‘| Output Disable Time 
from High Level Output 


Output Disable Time 
from Low Level Output 


tpLz 


Output Enable Time 
to High Level Output 


(Output) 


Voc = 4.5V to 5.5V, 
C. = 50 pF, 

Ri = 5000, 

R2 = 5000, 

Ta = Min to Max 


+ 
P=] 
a 


Note 1: See Section 1 for test waveforms and output loads. 
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Logic Diagrams 


ALS242C 


VErcedZr2 


TL/F/6211-2 


ALS243A 


TL/F/6211-3 
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244A 


National 
Semiconductor 


DM54ALS244A/DM74ALS244A 
Octal TRI-STATE® Bus Driver 


General Description 


This octal TRI-STATE bus driver is designed to provide the 
designer with flexibility in implementing a bus interface with 
memory, microprocessor, or communication systems. The 
output TRI-STATE gating control is organized into two sepa- 
rate groups of four buffers, and both control inputs enable 
the respective outputs when set logic low. The TRI-STATE 
circuitry contains a feature that maintains the buffer outputs 
in TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Connection Diagram 


Features 

m Advanced low power 
Schottky TTL process 

m@ Functional and pin compatible with the DM54/74LS 
counterpart 

@ Improved switching performance with less power dissi- 
pation compared with the DM54/74LS counterpart 

gw Switching response specified into 5000 and 50 pF load 

Switching response specifications guaranteed over full 
temperature and Vcc supply range 

m@ PNP input design reduces input loading 

m Low level drive current: 
54ALS = 12 mA, 74ALS = 24 mA 


oxide-isolated ion-implanted 


Dual-In-Line Package 


Voc 2G 1Y¥1 2A4 


2¥4 


1¥2) 2A3 


1A2 2¥3 


1¥3° 2A2 «1Y4 «2A 


1A3° 2¥2  1A4 2Y1 GND 


TL/F/6212-1 


Top View 


Order Number DM54ALS244AJ, DM74ALS244AWM, DM74ALS244AN or DM74ALS244ASJ 
See NS Package Number J20A, M20B, M20D or N20A 


Function Table 


H = High Level Logic State 

L = Low Level Logic State 

X = Don’t Care (Either Low or High Level Logic State) 
Z = High Impedance (Off) State 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed, The device should not be operated at these limits. The 


Vbre 


parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Supply Voltage, Voc 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 


Operating Free Air Temperature Range 
DMS54ALS 
DM74ALS 


Storage Temperature Range 


Typical 65, 
N Package 
M Package 


—55°C to + 125°C 
0 to +70°C 


—65°C to + 150°C 


60.5°C/W 
79.8°C/W 


Recommended Operating Conditions 


DM54ALS244A DM74ALS244A 
Parameter 


| Min | tye | max | min | typ _| 
| Supplyvottage | ts | | ss | as | 
| HighLovelinputvotage | 2 | | | eT 
| LowLevelinputvottage | | | oe | 
| HightevelOutputGurent | | | mre | 


Low Lovet Ouputurent |e | 
 Opecatng reearterpeaie | es || ws [0 | |» 


Electrical Characteristics over recommended operating free air temperature (unless otherwise specified) 


ae DM54ALS244A DM74ALS244A _| Units 


Vix ___[InputClamp Voltage [Voo=45vV.n=-18ma || fas] || 185 | 
High Level Output — | Voc = 4.5Vt05.5V|lon= -0.4mAlVoo-2| | |Voo-2| | 
ica Voo=45V  |lon=-3ma | 24 | | | 24 | | 

flon=Max | 2 | | | 2 | | 


Ce 
| 0.5 | 


Conditions 


<!<{<j[< 


Low Level Output 
Voltage 


Voc = 4.5V 
lo. = 54ALS (Max) 


lo = 74ALS (Max) 


Input Current at Max Voc = 5.5V, Vi = 7V 
Input Voltage 


ee ee a 
High Level Input Voc = 5.5V, Vy = 2.7V 


Current 


Low Level Input Voc = 5.5V, Vit = 0.4V 
Current 
Output Drive Voc = 5.5V, Vo = 2.25V 
Current 

lozH High Level TRI-STATE | Voc = 5.5V, Vo = 2.7V 
Output Current 

loz- ow Level TRI-STATE | Voc = 5.5V, Vo = 0.4V 
Output Current 


loc Supply Current Voc = 5.5V 
Outputs High 


Outputs Low 
Outputs TRI-STATE 
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244A 


Switching Characteristics over recommended operating free-air temperature range (Note 1) 


Parameter 54ALS244A 74ALS244A © 
cu | Min | Max | Min | Max | 
Propagation Delay Time aa = 4.5V to 5.5V, 
Low to High Level Output maa = 50 pF, 
Propagation Delay Time R1 = 5002, 
High to Low Level Output R2 = 500, 


Ta = Min to Max 

Output Enable Time Y 

to High Level Output 

Output Enable Time G Y 

to Low Level Output 

Output Disable Time G Y 

from High Level Output 

Output Disable Time G Y 

from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





Logic Diagram 
ALS244A 


TL/F/6212~-2 
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National 
Semiconductor 


DM54ALS245A/DM74ALS245A 
Octal TRI-STATE® Bus Transceiver 


General Description 


This advanced low power Schottky device contains 8 pairs 
of TRI-STATE logic elements configured as octal bus trans- 
ceivers. These circuits are designed for use in memory, mi- 
croprocessor systems and in asynchronous bidirectional 
data buses. Two way communication between buses is con- 
trolled by the (DIR) input. Data transmits either from the A 
bus to the B bus or from the B bus to the A bus. Both the 
driver and receiver outputs can be disabled via the (G) en- 
able input which causes outputs to enter the high imped- 
ance mode so that the buses are effectively isolated. 


Connection Diagram 


Features 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process ; 

m@ Non-inverting logic output 

m Glitch free bus during power up and down 

g TRI-STATE outputs independently controlled on A and 
B buses 

@ Low output impedance to drive terminated transmission 
lines to 1339 

m@ Switching response specified into 500/50 pF 

wg Specified to interface with CMOS at Voy = Vcc — 2V 

g@ PNP inputs to reduce input loading 

g Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Dual-In-Line Package 


B3 





DIR 1A 2A 3A 4A 


od aa 
UT 
aT A LT 


B4 BS BE «6B 


TL/F/6213-1 


Order Number DM54ALS245AJ, DM74ALS245AWM, DM74ALS245AWN or DM74ALS245ASJ 
See NS Package Number J20A, M20B, M20D or N20A 


Function Table 


= High Logic Level 
= Low Logic Level 


B Data to A Bus 
A Data to B Bus 
Hi-Z 


= Either High or Low Logic Level 
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Absolute Maximum Ratings 


if Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage IV 
Input Voltage 

Control Inputs 

1/0 Ports 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical @5, 

N Package 

M Package 


7V 
5.5V 


—55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


53.0°C/W 
72.0°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 
Low Level Output Current 


Operating Free Air 
Temperature 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM54ALS245A DM74ALS245A 
Parameter 


| Min | typ _| 
| 45 | 5 | 
[ee ae 
ee hee 
a ae 
aes ee 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol | _—Parameter_——|_—GCondiitions, 


Vik 


Vou High Level Output Voltage 


Input Clamp Voltage c= 4.5V, lin = —18MA 


Voc = 4.5V, lIn = 
Voc = 4.5V, lon = 


[Voc =45Viion=Mex | | a | 


| lon = —O4mAVoo=45vi055V | Voo~2 | | 


Low Level Output Voltage 


Voc = 4.5V | 54/74ALS 
lo. = 12mA 


74ALS 


lo. = 24mA 


Input Current at Max Voc = 5.5V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 


| Vin=7V_| Gontrotinputs | | | t_ 
| Vn=55V | AorBPorts | | | ot 
Boe 


Low Level Input Current Voc = 5.5V, Vin = 0.4V Sa ae 
Output Drive Current Voc = 5.5V, Vout = 2.25V 


54ALS245A Supply Current | Voc = 5.5V 


Outputs High 


TRI-STATE 


74ALS245A Supply Current | Voc = 5.5V 


Outputs High 


Outputs Low 
TRI-STATE 
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Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2) 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
High-to-Low Level Output 


Output Enable Time 

to Low Level 

Output Enable Time ry 
to High Level IN 
Output Disable Time 

from Low Level 

Output Disable Time 

from High Level 


Note 1: See Section 1 for test waveforms and output load. 
Note 2: Switching characteristic conditions are Vcc = 4.5V to 5.5V, RL = 5009, C, = 50 pF. 
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National 
Semiconductor 


DM54ALS251/DM74ALS251 TRI-STATE® 
1 of 8 Line Data Selector/Multiplexer 


General Description 


This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com- 
plementary outputs provide both inverting and non-inverting 
buffer operation. An Output Control input is provided which, 
when at the high level, places both outputs in the high im- 
pedance Off state. In order to prevent bus access conflicts, 
output disable times are shorter than output enable times. 
The Select input buffers incorporate internal overlap fea- 
tures to ensure that select input changes do not cause in- 
valid output transients. 


Connection Diagram 


Dual-In-Line Package 


TL/F/6214-1 
Order Number DM54ALS251J or DM74ALS251M, N 
_ See NS Package Number J16A, M16A or Ni6A 


Features 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

w Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

m Pin and functional compatible with LS family counter- 
part 

m Improved output transient handling capability 

@ Output control circuitry incorporates 
TRI-STATE feature 


power-up 


Function Table 


Cc 

X X H 
L L L 
L L L 
L H L 
L H L 
H L L 
H L L 
H H L 
H H L 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (Off) 
DO thru D7 = The Level of the Respective D Input 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage, Voc 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 


Operating Free Air Temperature Range 
DM54ALS251 
DM74ALS251 


Storage Temperature Range 


Typical Oj, 
N Package 
M Package 


—55°C to + 125°C 
O°C to +70°C 


—65°C to + 150°C 


78.0°C/W 
107.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 


the conditions for actual device operation. 


Recommended Operating Conditions 


| Parameter ia iemelt 
Parameter 


Symbol 


Supply Voltage 
High Level Input Voltage 
High Level Output Current 


Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


|_Min | Nom | Max_| 
| 4s | os | 55 | 
ae a are 
| Lowtevelinputvoitage | | |_| 
a eae 
ae ae ee 
| mss || ts | 


oi 
a 


~“I 


nm by 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter 


VoH High Level Output 
Voltage 


Low Level Output 
Voltage 


Voc = 4.5V 


Input Current at Voc = 5.5V, Vin = 7V 
Max Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vin = 0.4V 
Output Drive Current Voc = 5.5V, VouT = 2.25V 


Voc = 5.5V, Vout = 2.7V 


lozH Off-State Output 
Current, High Bias 


loz- Off-State Output 
Current, Low Bias 


loc Supply Current Voc = 5.5V, Inputs = GND | Enabled 
Inputs = 4.5V, Voc = 5.5V Disabled 


Conditions 
Vik Input Clamp Voltage Voc = 4.5V, lin = —18mA 


Voc = 4.5V, low = Max ; 
lon = —400 pA, Voc = 4.5V to 5.5V Voc — 2 


Voc = 5.5V, Vout = 0.4V 


Typ 


54/74ALS 
lo. = 12 mA 


74ALS 
lol = 24mA 


oO 


| | 
a ye) nN : 
_ a 





ine) 
aA 


= 
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251 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


units 
| Min | Max | Min | Max_| 


of 


Symbol Parameter 


tPLH Propagation Delay Time 
Low to High Level Output 


tpHL Propagation Delay Time 
High to Low Level! Output 


teLy Propagation Delay Time Select 


Low to High Level Output 


teHL Propagation Delay Time 
High to Low Level Output 


teLy Propagation Delay Time Data 


Low to High Level Output 


_ 


toa] 
‘ — ho 
fo) a oO > 


tepHL . Propagation Delay Time 
High to Low Level Output 


Nh 
—_ 


teLH Propagation Delay Time Data 


Low to High Level Output 


—_ 
a 


{PHL Propagation Delay Time 
High to Low Level Output 


tpzH Output Enable Time 
to High Level 


Output 
Control 


tpzi Output Enable Time Output 
to Low Level Control 


Output 
Control 


Output 
Control 


Output 
Control 


Output 
Control 
Output 
Control 
Output 
Control 


Note 1: See Section 1 for test waveforms and output load. 


tpzH Output Enable Time 
to High Level 


an 


tpzL Output Enable Time 
to Low Level 


tpyz Output Disable Time 
from High Level 


tpLz Output Disable Time 
from Low Level 


a 


tpHz Output Disable Time 
from High Level 


oOo 
= 
oO 


tpLz Output Disable Time 
from Low Level 


— 


w 
ea 
pe fel 

pe | | 

Y 

ik 
w 

pe fw | 
Y sa Se 

eas). Ol 

AES 
: pf 
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Logic Diagram 


OUTPUT 7 
se a> 


( 


rece ae 


OATA 
INPUTS 


DATA 
SELECT 
[BINARY] 
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5 
Le airut y 
6 


OUTPUT W 


TL/F/6214-2 
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National 
Semiconductor 


PRELIMINARY 


DM54ALS253/DM74ALS253 TRI-STATE® Dual 1 of 4 Line 


Data Selector/Multiplexer 


General Description | 
This Data Selector/Multiplexer contains full on-chip decod- 


ing to select one-of-four data sources as a result of a unique . 


two-bit binary code at the Select Inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Output.Control inputs and a non-inverting TRI- 
STATE output buffer. The Output Control inputs, when at 
the high level, place the corresponding output in the high 
impedance Off state. In order to prevent bus access con- 


flicts, output disable times are shorter than output enable 


times. The Select input buffers incorporate internal overlap 
features to ensure that select input changes do not cause 
invalid output transients. 


Connection Diagram 


Dual-iIn-Line Package 


OATA 
INPUTS 


TL/F/6215~1 
Order Number DM54ALS253J, 
DM74ALS253M or DM74ALS253N 
See NS Package Number J16A, M16A or N16A 





Features : 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

@ Pin and functional compatible with LS family counter- 
part 

m@ Improved output transient handling capability 


.™ Output contro! circuitry incorporates power-up TRI- 


STATE feature 


Function Table 


Output 


X 
L 
L 
L 
L 
H 
H 
H 
H 


Dmrrrtirr.:x 
xx x xX KIX 
xxxx=mrKxx 
xx =mIrKXxXxxx 
mrxxxxxxx 
Peer err ee 


Address inputs A and B are common to both sections 
H = High Level, L = Low Level, X = Don’t Care, Z = High Impedance 
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Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 


€S2 


Office/Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical 0a 
N Package 
M Package 


teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions’’ table will define 
the conditions for actual device operation. 


—55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


78.0°C/W 
107.0°C/W 


Recommended Operating Conditions 


| Pama (eat ica 
Parameter 


Supply Voltage 5 
High Level Input Voltage 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


symbol | __Parameter__— |. Conditions, =| in| Typ 
Vik Noo = SV AINE SIS mA ores eee 
VoH High Level Output Voc = 4.5V, low = Max ewes 
voltage loH = 400 pA, Voc = 4.5V to 5.5V Voo-2] | 
74ALS 
lo. = 24mA 


Input Current at Voc = 5.5V, Vin = 7V 
Max Input Voltage 





| min | Nom _| 
[45 | 6 | 
aoe eee 
| LowLevetinputvottage || 
eal 
re a 
| 5 || 


Low Level Output 
Voltage 


54/74ALS 
lo. = 12 mA 


oO 
- 





15 
| 7 | a 
High Level Input Current | Voc = 5.5V, Vin = 2.7V | | | 20 
Low Level Input Current | Voc = 5.5V, Vin = 0.4V es ae : 


2.4 
Ee 
ee 
a 
Led 


lozH Off-State Output Voc = 5.5V, Vout = 2.7V 
Current, High Bias 


loz- Off-State Output Voc = 5.5V, Vout = 0.4V 
Current, Low Bias 


2 
loc Supply Current Output High 


Output Disabled 





| 
fo °o 
—_ 


0 
20 
12 
7.5 14 
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253 


Switching Characteristics 
over recommended operating free air temperature range (Note 1). All typical values are measured at Vcc = 5V, Ta = 25°C. 


From (Input) 
Propagation Delay Time Select to Y Voc = 4.5V to 5.5V 
Low to High Level Output CL = 50 pF 
Propagation Delay Time | Select to Y RL = 5000 
High to Low Levei Output 
Propagation Delay Time Data to Y 
Low to High Level Output 


Propagation Delay Time Data to Y 

High to Low Level Output 

Output Enable Time Output Control 
to High Level Output to Y 

Output Enable Time Output Control 
to Low Level Output to Y 

Output Disable Time Output Control 
from High Level Output toY 

Output Disable Time Output Control 
from Low Level Output toY 


Note 1: See Section 1 for test waveforms and output load. 





Logic Diagram 


SELECT 


) > 8 OUTFUT 
Y2 


ourPuT _15 
CONTROL “E2 


TL/F/6215-2 
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National 
Semiconductor 


DM74ALS257/DM74ALS258 TRI-STATE® 
Quad 1-of-2-Line Data Selector/Multiplexer 


General Description 


These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four TRI- 
STATE outputs that can interface directly with data lines of 
bus-organized systems. A 4-bit word selected from one of 
two sources is routed to the four outputs. The ALS257 pre- 
sents true data whereas the ALS258 presents inverted data 
to minimize propagation delay time. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 258 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 


Connection Diagram 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

mw TRI-STATE buffer-type outputs drive bus lines directly 

m@ Expand any data input point 

@ Multiplex dual data buses 

mw General four functions of two variables (one variable is 
common) 

m Source programmable counters 


Dual-In-Line Package 
output 'NPUTS output INPUTS ouTpuT 


VecCONTROL4A 48 


SELECT 1A 1B 1Y 
INPUTS OUTPUT 


4V 3A 3B 3Y 


— ee 
INPUTS 


TL/F/6227~1 


Order Number DM74ALS257M, 
DM74ALS258M, DM74ALS257N, DM74ALS258N 
See NS Package Number M16A or N16A 


Function Table 


Output 
Control 


H 
L 
L 
L 
L 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (off) 





ALS257 | ALS258 
Z 


Z 
L 
H 
L 
H 
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Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical Oya 
N Package 
M Package 


table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


orc to + 70°C 
—65°C to + 150°C 


73.0°C/W 
102.0°C/W 


Recommended Operating Conditions 


DM74ALS257, 258 
Parameter 


| win | Nom | Max 
| SupplyVoltage | | 
|_HighLevelinputvottage | 2 | 
| _towLevelinputvortage | | | 
| High Level OutputCurent | | 28 
| LowLevelOutputGurent | | |e 
| Free AirOperating Temperate | oo | | 


' Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol Conditions 
Vik Input Clamp Voltage Voc = 4.5V, 1) = —18mA 


Typ 


ai 


Vox 2.4 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vi_ = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Off-State Output 
Current, High Level 
Voltage Applied 


Off-State Output 
Current, Low Level 
Voltage Applied 


Supply 
Current 


ALS258 


| = \ 
° ae = 
= 


| 
No 
co) 


Voc = 5.5V 
Outputs Open 


Outputs High 
Outputs Disabled 


Supply 
Current 


» 


Supply 
Current 





N 
=_ 
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"ALS257 Switching Characteristics over recommended operating free air temperature range (Note 1) 


parma | conn 

Propagation Delay Time Voc = 4.5V to 5.5V Data 

Low to High Level Output CL = 50 pF 

Propagation Delay Time Ri = 5002 Data 

High to Low Level Output 

Propagation Delay Time Select 

Low to High Level Output 

Propagation Delay Time Select 

High to Low Level Output 

Output Enable Time Output Any 

to High Level Control Y 

Output Enable Time Output Any 

to Low Level Control Y 

Output Disable Time Output Any 

from High Level Control 

Output Disable Time Output Any 

from Low Level Control 
"ALS258 Switching Characteristics over recommended operating free air temperature range (Note 1) 
tPLH Propagation Delay Time Vcc = 4.5V to 5.5V Data Any 

Low to High Level Output C_ = 50 pF Y 
t P ‘ ‘ R, = 5000 
PHL ropagation Delay Time Data Any 

High to Low Level Output Y 
tpLy Propagation Delay Time Select Any 

Low to High Level Output Y 
tPHL Propagation Delay Time Select Any 

High to Low Level Output Y 
tzH Output Enable Time Output Any 

to High Level Contro}! Y 
tzL Output Enable Time Output Any 

to Low Level Control Y 

Output Disable Time Output Any 

from High Level Control Y 

Output Disable Time Output Any 


from Low Level Control Y 


Note 1: See Section 1 for test waveforms and output load. 


20 


@ 


| poe foe 
oa 
i | 
ed poe | | 
ee 
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Logic Diagrams 


ALS257 


TL/F/6227-2 


OUTPUT 
CONTROL 


A 


TL/F/6227-3 
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National 
Semiconductor 


DM54ALS273/DM74ALS273 


Octal D-Type Edge-Triggered Flip-Flop with Clear 


General Description 


These monolithic, positive-edge-triggered flip-flops utilize 
TTL circuitry to implement D-type flip-flop logic with a direct 
clear input. 


Information at the D inputs meeting the setup requirements 
is transferred to the Q outputs on the positive-going edge of 
the clock pulse. Clock triggering occurs at a particular volt- 
age level and is not directly related to the transition time of 
the positive-going pulse. When the clock input is at either 
the high or low level, the D input signal has no effect at the 
output. 


Connection Diagram 


Features 

um Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Buffer-type outputs and improved AC offer significant 
advantage over ’LS273. 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin-for-pin compatible with ’LS273. 


Dual-in-Line Package 


Voc Q7 
17 


Pal Ge 


D Q 
CK <p > CK 
CLEAR CLEAR 
@ J 
E D Q : 


2 4 5 
Qi D1 02 Q2 


Q6 
15 13 1 


1 
a OD e Q a \/ 
CKD CD> CK C) 
et | Ge 
e e 


6 7 8 
Q3 D3 D4 Q4 GND 
TL/F/6216-1 





CE 2A ae eee 
e @ es ) 
CLEAR CLEAR CLEAR CLEAR 
CK<p O> CK CK <p CD CK 
IC 
3 9 


Order Number DM54ALS273J, DM74ALS273WM, DM74ALS273N or DM74ALS273SJ 
See NS Package Number J20A, M20, M20D or N20A 
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Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


7V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


Supply Voltage 
Input Voltage 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical 6a 
N Package 
M Package 


table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


7V 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


~57.0°C/W 
76.0°C/W 


Recommended Operating Conditions | — 


, DM54ALS273 DM74ALS273 


Symbol Parameter Units 


Vv 
V 
Vv 


Voc Supply Voltage 
Vin 


ViL 


High Level Input Voltage 
Low Level Input Voltage 


|} jo 
— IN 


lou High Level Output Current 


Lye) 
SS 


rf 
on ) 
oO 


~“ 
Oo 


Low Level Output Current mA 


lou 
foLK 


twiCLk) 


12 
30 


Clock Frequency 


Width of Clock Pulse 1 
| tow | 65 

| 

ty Data Hold Time 


Ta Free Air Operating Temperature 


The (T) arrow indicates the positive edge of the Clock is used for reference. 


1 


Width of Clear Pulse 
Data Setup Time 


tw 


4.5 
6.5 
tsy 0 
5 


ola 
7 Il 


125 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Conditions 
Voc = 4.5V,l) = —18mA 


Symbol Parameter 
Vik 


VoH 


Input Clamp Voltage 


High Level Output 
Voltage 


54/74ALS 
lo = 12 mA 


74ALS 
lo. = 24mA 


lon = —400uA | 54/74ALS 
Cc = 4, 


Low Level Output 
Voltage 


oO 
pt 


Oo 
nr 





Voc = 4.5V 


Input Current @ Max. Voc = 5.5V, Vin = 7V 
Input Voltage 
High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vi_ = 0.4V 
Output Drive Current Voc = 5.5V Vo = 2.25V 


Outputs High 
Outputs Low 
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Voc = 5.5V 
Outputs Open 


Supply Current 





Switching Characteristics over recommended operating free air temperature range (Note 1). 


ee ee ee 
| win | Max | min | Max 
ae 


Maximum Clock Frequency | Vcc = 4.5V to 5.5V | 30 | 


taal 3 | of os | 
: R, = 5002 
Propagation Delay Time L 
= 21. 1 
High to Low Level Output C, = 50 pF eat ane ‘ ne ‘ 


Propagation Delay Time 
Low to High Level Output Clock | AnyQ 2 16.5 2 12 
Propagation Delay Time 
High to Low Level Output Clock | AnyQ 3 16.5 3 15 


Note 1: See Section 1 for test waveforms and output load. 





Function Table (Each Flip-Flop) 


L = Low State, H = High State, X = Don't Care 
T = Positive Edge Transition, Qg = Previous Condition of Q 
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Logic Diagram 


tl 
CLOCK 


1 
CLEAR OK 


v, 


E 
SI 
o 


TL/F/6216-2 
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National 
Semiconductor 


DM74ALS299 


ADVANCE INFORMATION 


TRI-STATE® 8-Bit Universal Shift/Storage Register 


Description 

This eight-bit universal register features multiplexed inputs/ 
outputs to achieve full eight bit data handling in a single 20- 
pin package. Two function-select inputs and two output- 
control inputs can be used to choose the modes of opera- 
tion listed in the function table. 


Synchronous parallel loading is accomplished by taking 
both function-select lines, SO and S1, high. This places the 
TRI-STATE outputs in a high-impedance state, which per- 
mits data that is applied on the input/output lines to be 
clocked into the register. Reading out of the register can be 
accomplished while the outputs are enabled in any mode. A 
direct overriding input is provided to clear the register 
whether the outputs are enabled or off. 


Connection Diagram 


Features 
m@ Multiplexed inputs/outputs provide improved bit 
density 
m Four modes of operation: 
Hold (Store) Shift Left 
Shift Right Load Data 
™ TRI-STATE outputs drive bus lines directly 
m Can be cascaded for N-bit word lengths 
m Operates with outputs enabled or at high Z 


Dual-In-Line Package 


SHIFT 
LEFT 


SHIFT 
RIGHT 


Vcc St SL QwW’ H/QqHF/QFD/QpB/Qg CLOCK SR 


19 18 17 16 15 14 13 
1 SL Qy H/QyF/Q¢ D/Qp B/Og a 
SR 


G/Qg E/Qg C/Qc A/Qa Qa’CLEAR 


SO G1 G2 G/Qg E/E C/O A/Q, Qa’ CLEAR GND 


ee ame” 
OUTPUT 
CONTROLS 


TL/F/10622-1 
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National 
Semiconductor 


DM74ALS352 
Dual 1 of 4 Line Data Selector/Multiplexer 


General Description 


This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a unique 
two-bit binary code at the Select inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Strobe inputs and an inverting output buffer. The 
Strobe inputs, when at the high level, disable their associat- 
ed data inputs and force the corresponding output to the 
high state. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 


Connection Diagram 


Features 

m Advanced oxide-isolated, 
process 

m Switching performance is guaranteed over full tempera- 
ture and Voc supply range 

m@ Pin and functional compatible with the LS family coun- 
terpart 

m Improved output transient handling capability 


ion-implanted Schottky TTL 


Dual-in-Line Package 


STROBE A 
Vcc G2 SELECT 


STROBE B 
G1 SELECT 


Order Number DM74ALS352M or DM74ALS352N 


DATA INPUTS 


OUTPUT 


——— mn” OUTPUT GND 
DATA INPUTS 1Y 


TL/F/6218-1 


See NS Package Number M16A or N16A 


Function Table 


ae Data Inputs 


TIcern ree x 
xxx xxx Ix 
xxx x I-xKx x 
xx IO Xx XX 


X 
L 
L 
L 
L 
H 
H 
H 
H 





reeacaras|el 


xmirK KKK KK 


Select inputs A and B are common to both sections 
H = High Level, L = Low Level, X = Don’t Care 
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Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical Oya 
N Package 
M Package 


O°C to + 70°C 
—65°C to + 150°C 


78.0°C 
107.0°C 


Recommended Operating Conditions 


High Level Input Voltage 


Low Level Input Voltage 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Supply Voltage 


Low Level Output Current 


High Level Output Current Leo atl 


Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Parameter | Conditions, 


Input Clamp Voltage | Veg = 4.5V, lin = —18MA he sl 
High Level Output Voc = 4.5V, low = Max 
Voltage lo = —400 pA, Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V lo. = 12 mA 
Voltage lol = 24mA 


Input Current at Voc = 5.5V, Vin = 7V 
Max Input Voltage 


Low Level Input Current | Voc = 5.5V, Vin = 0.4V 
Output Drive Current Voc = 5.5V, Vout = 2.25V 





ae 
a 

Pihvinpa Go| Wog= 68Vg =a] 
2 io 

= 

rel 


Supply Current Voc = 5.5V (Note 1) 


Note 1: Icc is measured with data and select inputs at 4.5V, G inputs grounded and outputs open. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 
From (Input) 
To (Output) 
Propagation Delay Time Select Voc = 4.5V to 5.5V 
Low to High Level Output toY C, = 50 pF 
Propagation Delay Time Select Ri = 5002 
High to Low Level Output toY 


Propagation Delay Time Data 
High to Low Level Output to Y 
Propagation Delay Time Strobe 
Low to High Level Output toY 
Propagation Delay Time Strobe 
High to Low Level Output to Y 


Note 1: See Section 1 for test waveforms and output load. 


Propagation Delay Time Data 
Low to High Level Output to Y 





Logic Diagram 


STROBE G1 


6 
1c 


1 >< 7 ouTPUT 
YI 


SELECT 


3 OUTPUT 
Y2 


2c3 43 


stROBEG2 


TL/F/6218-2 
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National 
Semiconductor 


DM74ALS353 


TRI-STATE® Dual 1 of 4 Line Data Selector/Multiplexer 


General Description 


This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a unique 
two-bit binary code at the Select inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Output Control inputs and an inverting TRI-STATE 
output buffer. The Output Control inputs, when at the high 
level, place the corresponding output in the high impedance 
Off state. In order to prevent bus access conflicts, output 
disable times are shorter than output enable times. The Se- 
lect input buffers incorporate internal overlap features to en- 
sure that select input changes do not cause invalid output 
transients. 


Connection Diagram 


Features 

m Advanced oxide-isolated, 
process 

w Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

m Pin and functional compatible with LS family counter- 
part 

= Improved output transient handling capability 

m Output control circuitry incorporates power-up TRI- 
STATE feature 


ion-implanted Schottky TTL 


Dual-In-Line Package 


OUTPUT 
CONTROL A 
Voc G2 SELECT 


L\ 


La 
1 
OUTPUT 


CONTROL SELECT 
G1 


qiG 
2 


c3  1C2 


in cm fo 
4 5 6 


OUTPUT 
2Y 


DATA INPUTS 


1€1  1CO 


DATA INPUTS 1Y 


TL/F/6219-1 


Order Number DM74ALS353M or DM74ALS353N 
See NS Package Number M16A or N16A 


Output 


Function Table 


< 


xx Im KK KK XK 
rPrereoeeoeecoe 


X 
L 
L 
L 
L 
H 
H 
H 
H 


Lee Loe xX 
xx< *« «<x Ir X 
xx >< «KX IOrK XK & 





Im KKK KKK XK 
rForiteioToreiwin 


Address inputs A and B are common to both sections 


H = High Level, L = Low Level, X = 


Z = High Impedance State 


Don’t Care 
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Absolute Maximum Ratings. 
Supply Voltage 
Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical Oya 
N Package 
M Package 


7V 
7V 
5.5V 


o°c to +70°C 
—65°C to + 150°C 


78.0°C/W 
107.0°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 





over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter 


Vik Input Clamp Voltage 


High Level Output 
Voltage 


VoH 


Low Level Output 
Voltage 


Voc = 4.5V 


input Current at Voc = 5.5V, Vin = 


Max Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 
Low Level Input Current 
Output Drive Current 


Off-State Output 
Current, High Bias 


Off-State Output 
Current, Low Bias 


Supply Current 


Voc = 4.5V, lin = —18mMA 
Voc = 4.5V, low = Max 


lon = —400 pA, Voc = 4.5V to 5.5V 


lo. = 12 mA 
lo. = 24mA 


7V 


2.7V 


Voc = 5.5V, Vin = 0.4V 
Voc = 5.5V, Vout = 2.25V 


Voc = 5.5V, Vout = 2.7V 


Voc = 5.5V, Vout = 0.4V 


Voc = 5.5V _ 
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All Inputs at 4.5V 
All Inputs at GND 


nm 


| | | 
ela le [s aly 
ie] — 


~ 
_ 





Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol Conditions 


tpLH Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output CL = 50 pF 
tepHL Propagation Delay Time AL = 5009 
High to Low Level Output 
Y 


ine) 
uN 


tPLH Propagation Delay Time 
Low to High Level Output Data 
tpHL Propagation Delay Time 
High to Low Level Output 
tpzH Output Enable Time 
to High Level Output 
tpzi Output Enable Time 
to Low Level Output Output 
tpHz Output Disable Time Control 
from High Level Output 


tpLz Output Disable Time 
from Low Level Output 


a = = _ — = Po 
> Oo oO [ee] Go o = 





Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 


OUTPUT 
CONTROL 


l 
8 


co 


Be. 5——!_ OUTPUT 
YI 


SELECT 


1 > 5—— 2. OUTPUT 
Y2 


2033 


ENTROL “Ze 
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National | 
Semiconductor 


DM54ALS373/DM74ALS373 


Octal D-Type TRI-STATE® Transparent Latch 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight latches of the ALS373 are transparent D-type 
latches. While the enable (G) is high the Q outputs will fol- 
low the data (D) inputs. When the enable is taken low the 
output will be latched at the level of the data that was set 
up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


Connection Diagram 


state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal baperation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

a Switching specifications at 50 pF | 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, 
process 

m@ Functionally and pin for pin compatible with LS TTL 
counterpart 

m Improved AC performance over LS373 at approximately 
half the power 

m@ TRI-STATE buffer-type outputs drive bus lines directly 


ion-implanted Schottky TTL 


Dual-In-Line Package 


7D 72 


OUTPUT 20 
CONTROL 


ENABLE . 
G 


3Q 3D 4D 


TL/F/6220-1 


Order Number DM54ALS373J, DM74ALS373WM, DM74ALS373N or DM74ALS373SJ 
See NS Package Number J20A, M20B, M20D or N20A 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 


Supply Voltage 7V parametric values defined in the “Electrical Characteristics” 

Input Voltage VV table are not guaranteed at the absolute maximum ratings. 
f . The “Recommended Operating Conditions” table will define 

Voltage Applied to Disabled Output 5.5V the conditions for actual device operation. 

Operating Free Air Temperature Range 


DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical Oya 

N Package 

M Package 


— 55°C to + 125°C 
o°C to + 70°C 


—65°C to + 150°C 


57.0°C/W 
76.0°C/W 


Recommended Operating Conditions 


Parameter 


4 


DM74ALS373 


DM54ALS373 
5 

2 
Width of Enable Pulse, High or Low 10 


Data Setup Time 10) 
Data Hold Time 


Free Air Operating Temperature 
The (1) arrow indicates the negative edge of the enable is used for reference. 





| Min 
| 45 | 
ees 
festa 
eee 
| towLevelOutputCurrent_ | 
ta 30d 
bes 


Electrical Characteristics 
Vik Input Clamp Voltage Veco = 4.5V, |) = —18mA 
High Level Output Voc = 4.5V 54ALS 
Voc = 4.5V to5.5V | 54/74ALS 
lou = —400 pA Yoo = 4 
Voc = 4.5V 54/74ALS 
lo. = 12mA 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 
Voltage loo = —1mA 
74ALS 
lo. = 24mA 


Symbol | min | typ | Max_| 
74ALS 
Voc = 5.5V, Vin = 7V 


Low Level Output 
Voltage 





Input Current at Max 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Output Drive Current Voc = 5.5V 


lozH Off-State Output Current Voc = 5.5V 
High Level Voltage Applied Vo = 2.7V 


loz- Off-State Output Current Voc = 5.5V 
Low Level Voltage Applied Vo = 0.4V 
Ioc Supply Current Vec = 5.5V 


Outputs Open 


54/74ALS 
Vo = 2.25V 


Outputs High 
Outputs Disabled 
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Switchi ng Characteristics over recommended operating free air temperature range (Note 1) 


Propagation Delay Time Voc = 4.5V to 5.5V 

Low to High Level Output | R_ = 5000 

Propagation Delay Time | CL = 50 PF 

High to Low Level Output 

Propagation Delay Time Enable ; AnyQ 
Low to High Level Output 

Propagation Delay Time Enable | AnyQ 
High to Low Level Output 

Output Enable Time Output | AnyQ 
to High Level Output Control 

Output Enable Time Output | AnyQ 
to Low Level Output Control 


Output Disable Time Output | AnyQ 
from High Level Output Control 


Output Disable Time Output | AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Function Table | 


Output Enable 
Control G 


i eee 
L H H H 
L H L L 
L L X Qo 
H xX X Zz 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qo = Previous Condition of Q 








2-154 


Logic Diagram 
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z 
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National 
Semiconductor 


DM54ALS374/DM74ALS374 


Octal TRI-STATE® D-Type Edge-Triggered Flip-Flop 


General Description | 


These 8-bit registers feature totem-pole TRI-STATE outputs . 


designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS374 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

mw Functionally and pin-for-pin compatible with LS TTL 
counterpart 

m@ Improved AC performance over LS374 at approximately 
half the power 

m TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


OUTPUT 
CONTROL 


GND 


TL/F/6113-1 


Order Number DM54ALS374J, DM74ALS374WM, DM74ALS374N or DM74ALS374SJ 
See NS Package Number J20A, M20B, M20D or N20A 
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Absolute Maximum Ratings 
lf Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical Oya 

N Package 

M Package 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


57.0°C/W 
76.0°C/W 


Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Vec 
Vin 
Vit 
lon 
lou 
foLock 


tw Width of Clock Pulse 


eel ea 
tsu ot | ff tot | 
ae Se ee 


Data Hold Time 


Free Air Operating Temperature | 55 | 


The (1) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


oT 
Hee, Paes OI eo 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


Vik Input Clamp Voltage Voc = 4.5V, || = —18mA 


High Level Output 
Voltage 


Voc = 4.5V 
lon = —400 pA 


Low Level Output 
Voltage 





Input Current @ Max. 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


lozH Off-State Output Current, 
High Level Voltage Applied 


lozL Off-State Output Current, 
Low Level Voltage Applied 


loc Supply Current Vec = 5.5V 


Outputs Open 





54/74ALS 


Voc = 4.5V to 5.5V 


Voc = 4.5V 


Voc = 5.5V, Vin = 7V 


Voc = 5.5V, Vin = 2.7V 
Voc = 5.5V, Vit = 0.4V 


Voc = 5.5V 54/74ALS —30 
Vo = 2.25V 
Voc = 5.5V, Vo = 2.7V 


Voc = 5.5V, Vo = 0.4V 


Outputs High 


54/74ALS 
lo. = 12 mA 


74ALS 
lo. = 24mA 


oO 
+t 


tr 
Oo 


\ ro) 
8 =) = 
ine) 


\ 
DY) 
° 


_ 
Oo 


Outputs Low aaa 1 


9 28 
Outputs Disabled aes 20 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Maximum Clock Frequency | Voc = 4.5V to 5.5V 

Propagation Delay Time AL 5 500n 

Low to High Level Output C, = 50 pF 
Propagation Delay Time 
High to Low Level Output 


Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 


Output Disable Time 
from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


L = Low State, H = High State, X = Don't Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 


Output | AnyQ 
Control 
Output | AnyQ 
Control 
Output | AnyQ 
Control 
Output } AnyQ 
Control 
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pr | DM54ALS374 
To 


| Max | 
eae 


DM74ALS374 


5 


7 





[| Max_| 
awe 





Logic Diagram 


ourpuT _! 
CONTROL 
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465A°466A°467Ae468A 


National 
Semiconductor 


DM74ALS465A/466A/467A/468A 
Octal TRI-STATE® Bidirectional Bus Driver 


General Description 


These octal TRI-STATE bus drivers are designed to provide 
the designer with flexibility in implementing a bus interface 
with memory, microprocessor, or communication systems. 
The output TRI-STATE gating control is organized into two 
separate groups of four buffers on the ALS467A and 
ALS468A, and one common gating control for all eight buff- 
ers on the ALS465A and ALS466A. All control inputs are 
active low enabling. The buffers on the ALS465A and 
ALS467A are non-inverting and the buffers on the ALS466A 
and ALS468A are inverting. The TRI-STATE circuitry con- 
tains a feature that maintains the buffer outputs in 
TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Connection Diagrams 


Dual-In-Line Package 


TL/F/6221~1 
Top View 


Order DM74ALS465AWM, DM74ALS466AWN, 
DM74ALS465AN or DM74ALS466AN 
See NS Package Number M20B or N20A 


Features 

m Advanced low power 
Schottky TTL process 

m@ Functional and pin compatible with the DM54/74LS 
counterpart and the DM71/81LS95, 96, 97, 98 

m@ Improved switching performance with less power dissi- 
pation compared with the DM54/74LS counterpart 

m@ Switching response specified into 5009 and 50 pF load 

w Switching response specifications guaranteed over full 
temperature and Vcc supply range 

m@ PNP input design reduces input loading 


oxide-isolated ion-implanted 


Dual-In-Line Package 


TL/F/6221-2 
Top View 


Order Number DM74ALS467AWM, DM74ALS468AWM, 
DM74ALS467AN or DM74ALS468AN 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 


Supply Voltage, Vcc 7V Note: The “Absolute Maximum Ratings” are those values 
input Voltage 7V beyond eine the safety he eine cannot be guaran- 
, teed. The device should not be operated at these limits. The 

SUIDULVelage (OBabled) oe parametric values defined in the “Electrical Characteristics" 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 

DM74ALS 0°C to + 70°C The “Recommended Operating Condaitions”’ table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 
Typical 6), 

N Package 60.5°C/W 

M Package 79.8°C/W 


V89peVZ9pev9I9PeVSOP 


Recommended Operating Conditions 


| Parameter | Min 
|__LowLevelinputVoltage | 
| High Level Output Curent | 
| towLevelOutputGurent || 

— aa 


Operating Free Air Temperature 


Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise specified) 


symbol | __Parameter_ | _——CCondiitions, = 
Vik Input Clamp Voltage Voc = 4.5V, |) = —18mA 
High Level Output Voc = 4.5V to 5.5V loy = —0.4mA 


_ 


Low Level Output 
Input Current at Max Voc = 5.5V, Vi = 7V 
Input Voltage 
High Level Input Voc = 5.5V, Vi = 2.7V 
Current 
Low Level Input Voc = 5.5V, Vit = 0.4V 
Current 
Output Drive Voc = 5.5V, Vo = 2.25V 
Current 

!0ZH High Level TRI-STATE Vcc = 5.5V, Vo = 2.7V 
Output Current 

loz- Low Level TRI-STATE Voc = 5.5V, Vo = 0.4V 
Output Current 
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Electrical Characteristics (Continued) 


over recommended operating free air temperature range (unless otherwise specified) 


: Conditions 


Supply Current Voc = 5.5V, ALS465A 
Outputs High 
Outputs Low 
Outputs TRI-STATE 


Voc = 5.5V, ALS466A 
Outputs High 

Outputs Low 

Outputs TRI-STATE 


Voc = 5.5V, ALS467A 
Outputs High 

Outputs Low 

Outputs TRI-STATE 


Voc = 5.5V, ALS468A 
Outputs High 

Outputs Low 

Outputs TRI-STATE 


"ALS465A and ’ALS467A Switching Characteristics 


over recommended operating free air temperature range (Note 1) 


Parameter 


Voc = 4.5V to 5.5V, 
C. = 50 pF, 

Ri = 5000, 

R2 = 5000, 

Ta = Min to Max 


"ALS466A and ’ALS468A Switching Characteristics 


over recommended operating free air temperature range (Note 1) 


Parameter 


Voc = 4.5V to 5.5V, 
CL = 50 pF, 

R1 = 5000, 

R2 = 5000, 

Ta = Min to Max 


Note 1: See Section 1 for test waveforms and output loads. 
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Logic Diagrams 
ALS465A ALS466A 


V89reVL9pev99PeVSOPF 


TL/F/6221-3 TL/F/6221~4 
ALS467A ALS468A 





TL/F/6221-5 
TL/F/6221-6 
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518¢519¢5200521¢522 


National 
Semiconductor 





DM54/74ALS518/519/520/521/522 


8-Bit Comparator 


General Description 


These comparators perform an “equal to” comparison of 
two eight-bit words with provision for expansion or external 
enabling. The matching of the two 8-bit input plus a logic 
LOW on the EN input produces the output A = B on the 
ALS518 and 519 and the output A = B on the ALS520, 521 
and 522. The ALS520 and 521 have totem pole outputs, 
while the ALS518, 519 and 522 have open collector outputs 
for wire AND cascading. Additionally, the ALS518, 520 and 
522 are provided with B input pull up termination resistors 
for analog or switch data. 


Connection Diagrams 


Dual-in-Line Package 
Vec A=B By Az Bs Ag Bs As By Ay 


20 19 18 17 16 15 14 13 12 11 


i123 4 5 6 7 8 9 10 


EN Ag Bo Ay By. Ap Bo Az Bz GND 
0 Bo Ay By Ag Bo As Bs 


TL/F/6114-1 
Order Number DM74ALS518WM, DM74ALS519WM, 
DM74ALS518N or DM74ALS519N 
See NS Package Number M20B or N20A 


Dual-In-Line Package 
Voc A=B By A7 Bg Ag Bs Ag By Ay 


20 19 18 17 16 15 14 13 12 11 


12 3 4 5 6 7 8 9 10 


EN Ag Bo Ay By Ay Bo Az Bz GND 
TL/F/6114-2 
Order Number DM74ALS520WM, DM74ALS521WM, 
DM74ALS522WM, DM74ALS520N, DM54ALS521J, 
DM74ALS521N or DM74ALS522N 
See NS Package Number J20A, M20B or N20A 


Features 

Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

w@ Functionally and pin for pin compatible with LS family 
counterpart 

@ Improved output transient handling capability 


Function Tables 


ALS518, 519 


H = High Logic Level; L = Low Logic Level; X = Don’t Care 


ALS520, 521, 522 


H = High Logic Level; L = Low Logic Level; X = Don’t Care 





2-164 


Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical 05, 

N Package 

M Package 


— 55°C to + 125°C 
o°C to + 70°C 


—65°C to + 150°C 


62.0°C/W 
82.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Parameter 


Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 


High Level Output Voltage 
(ALS518, 519, 522) 

High Level Output Current 
(ALS520, 521) 


Low Level Output Current 


Free Air Operating Temperature 


4.5 
2 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T, 


Input Clamp Voltage 


High Level Output 
Voltage 


High Level Output 
Current 


Low Level Output 
Voltage 


Vik 


Voc = 4.5V to 5.5V 
loH = —400 pA 


Voc = 4.5V 
loH = Max 


Voc = 5.5V 
Von = 5.5V 


Max High Input 
Current 


High Level Input 

Current 

Low Level Input Voc = 5.5V, 

Current Vit = 0.4V 

Output Drive Voc = 5.5V 

Current : 

Supply Current Veco = 5.5V 
(Note 1) 


Voc = 5.5V 


Voc = 5.5V, 
ViH = 2.7V 


Voc = 4.5V, = —18mA 


Le) 
oN 


< 
i?) 
‘ ae 
ro) | 
No 
— jo oo i) 


DM54ALS 
§21 


DM74ALS 
518, 519, 520, 521, 522 


ai 
oa 


N 


AS 


| 
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Bae ; 
ro) 


o 


— ao {oO ¢ 
i) o 
A 


> 


| 
ae 
nr 


ALS520, 521 


< 


ALS518, 
519, 522 


54/74ALS 
lol = 12 mA 


74ALS 
lo. = 24mA 


Vin = 5.5V 
B Input ALS518, 520, 522 


Vin = 7V, All Others 

All Others 

B Input ALS518, 520, 522 
B Input ALS518, 520, 522 
All Others 


Vo = 2.25V 
ALS520, 521 


ALS518, 519, 522 
ALS520, 521 





nt 


! ° ° 
°o to) a nh : 
—_ 


ie) 


Note 1: Icc is measured with EN grounded, A and B inputs at 4.5V and outputs open. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output CL = 50 pF 
Propagation Delay Time Ry = 6800 

High to Low Level Output 

Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


ee 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output CL = 50 pF 


Propagation Delay Time Ry = 5002 
High to Low Level Output 

Propagation Delay Time 

Low to High Level Output 

Propagation Delay Time 

High to Low Level Output 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Cy = 50 pF 

Propagation Delay Time Ri = 6802 

High to Low Level Output 

Propagation Delay Time 

Low to High Level Output 

Propagation Delay Time 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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To DM74ALS 


DM54 
52 


ALS 
1 
| Max 


co 


DM74ALS 
520, 521 





Logic Diagrams 


ALS518/519 


ALS520/521/522 
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533 


National 
Semiconductor 


DM74ALS533 


Octal D-Type Transparent Latch 


with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 

The eight inverting latches of the ALS533 are transparent 
D-type latches. While the enable (G) is high the Q outputs 
will follow the complement of the data (D) inputs. When the 
enable is taken low the output will be latched at the comple- 
ment of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output contro! does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


ui) 


qt 


17 


wan 
gM eet 


7 py pt 


duTPuT id 2 
CONTROL 





0 


TL/F/6222-1 


Order Number DM74ALS533WM or DM74ALS533N 
See NS Package Number M20B or N20A 





2-168 


Absolute Maximum Ratings 


Supply Voltage Note: The “Absolute Maximum Ratings”’ are those values 

Input Voltage beyond ei the ah of the device cannot be guaran- 

: . teed. The device should not be operated at these limits. The 

Voltage Applied 0 Diesbled Ouiput abe parametric values defined in the “Electrical Characteristics” 

Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 

DM74ALS 0°C to + 70°C The “Recommended Operating Conditions” table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 


Typical 6, 
N Package 57.0°C/W 
M Package 76.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Voc Supply Voltage 4 


5 5.5 

Vin High Level Input Voltage 2 

Vit Low Level Input Voltage 

lon High Level Output Current 4 
Low Level Output Current 24 
Width of Enable Pulse, High or Low 15 


Data Setup Time 


Data Hold Time 
Free AirOperating Temperature =| =o | S| 


The (J) arrow indicates the negative edge of the enable is used for reference. 


I 
i) 
ro) 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol | ___Parameter_—— | Conditions | Min__| Typ | Max | Units 

Vix___| InputClamp Voltage | Voo=45Vin=-18mA || 88 

Vor nn eee 
se 


Voltage 
Input Voltage 


eae al 
Le 
Lae 
| LowLevelinputGurent | Voo=S5V.Vu=o4v | 
veo=55V | Vo=2zev | -30 | 
eae 
fe ee 
ae 


al 
| 0.25 | 
|| 
Rnd 
eee 


Off-State Output Current Voc = 5.5V 
High Level Voltage Applied Vo = 2.7V 


Off-State Output Current Voc = 5.5V 
Low Level Voltage Applied Vo = 0.4V 


Supply Current Voc = 5.5V Outputs High 
Outputs Open Outputs Low 
Outputs Disabled 


0.4 
20 
—20 

6 


_ 
N 





2 
2 


8 
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533 


Switching Characteristics over recommended operating free air temperature range (Note 1). 


Conditions || From | To | Min | Max | 
Propagation Delay Time Voc = 4.5V to 5.5V AnyQ 4 
Low to High Level Output R, = 5000 
Propagation Delay Time C. = 50 pF Data Any G “3 
High to Low Level Output 
Propagation Delay Time Enable AnyQ 
Low to High Level Output 
Propagation Delay Time Enable AnyQ 
High to Low Level Output 
Output Enable Time Output AnyQ 17 
to High Level Output Control 
Output Enable Time Output AnyQ 
to Low Level Output Control 
Output Disable Time Output AnyQ 
from High Level Output Control 
Output Disable Time Output AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


Output Enable 
Control G 
L 


H H 
L H L 
L L X 
H X X 





L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qp = Previous Condition of G 
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Logic Diagram 
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534 


National 
Semiconductor 


DM74ALS534 Octal D-Type 


Edge-Triggered Flip-Flop with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS534 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 


Connection Diagram 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

m@ Switching specifications at 50 pF 

m™ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


TL/F/6223-1 


Order Number DM74ALS534WM or DM74ALS534N 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 


; : teed. The device should not be operated at these limits. The 
voltage Applied {0 Disabled Output ay parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 
DM74ALS O°C to + 70°C The “Recommended Operating Conditions” table will define 
Storage Temperature Range ~65°C to + 150°C the conditions for actual device operation. 
Typical 0ja 
N Package 57.0°C 
M Package 76.0°C 


Recommended Operating Conditions 


Symbol 
Veo 
Vi 
Vie 
lon | HighLevel Output Curent | 
icn___ | LowLevelOutputGurent_ | 
fovock _| __GlockFrequency | 
w —————————E 
| tow | ote | 
| DataSetypTime | tot 
| DataHortime | ot 
|__FreeAirOperating Temperature | of | 


The (4) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


High Level Output Veco = 4.5V 


Voltage Voc = 4.5V to 5.5V 


Low Level Output Vcc = 4.5V 
Voltage 


Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V All Others 


Output Drive Current Voc = 5.5V 
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Electrical Characteristics (continued) 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Off-State Output Current 
High Level Voltage Applied 


Voc = 5.5V 
Vo = 2.7V 


Off-State Output Current 


V 
Low Level Voltage Applied Vo = 0.4V 


Supply Current Voc = 5.5V 


cc = 5.5V 


Outputs High 


Outputs Open 


Maximum Clock Frequency 
Propagation Delay Time 
Low to High Levei Output 
Propagation Delay Time 
High to Low Level Output 
Output Enable Time 

to High Level Output 
Output Enable Time 

to Low Level Output 
Output Disable Time 
from High Level Output 


Ri = 5002 
CL = 50 pF 


Output Disable Time 
from Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 


Function Table 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of G 


Outputs Low 





Outputs Disabled 


Voc = 4.5V to 5.5V 
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Output AnyQ 47 
Control 
Output AnyQ 
Output AnyQ 44 
Control 


Control! 





Logic Diagram 
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540A 


National 
Semiconductor 


DM74ALS540A Octal Inverting Buffer 
and Line Driver with TRI-STATE® Outputs 


General Description 


This octal buffer and line driver is designed to have the 
performance of the ’ALS240 series and, at the same time, 
offer a pinout with inputs and outputs on opposite sides of 
the package. This arrangement greatly enhances printed 
circuit board layout. The TRI-STATE control gate is a 2-input 
NOR such that if either G1 or G2 is high, all eight outputs 


are in the high impedance state. 
Y. 
17 


Connection Diagram 


Y Y 


1 
18 


A2 A3 A4 


3 Y4 Y 
16 15 
Rg] R 


e 


Features 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

@ Data flow-thru pinout (All inputs on opposite side from 
outputs) 

m@ P-N-P inputs reduce DC loading 


Y6 Y7 Y 
14 13 12 
2 | > 


AS A6 
TL/F/9170—1 


Order Number DM74ALS540AWM or DM74ALS540AN 
See NS Package Number M20B or N20A 


Function Table 


| inputs | Output 
|} | welial * 
area a ee 





H = High Logic Level, L = Low Logic Level 
X = Don't Care (Either High or Low Logic Level) 
Hi-Z = High Impedance (Off) State 





2-176 


vors 


Absolute Maximum Ratings 


Supply Voltage 7V Note: 7he “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
Voltage Applied t a teed. The device should not be operated at these limits. The 
Disabled TRI-STATE Output 5.5V parametric values defined in the “Electrical Characteristics” 
: ; ° table are not guaranteed at the absolute maximum ratings. 
Operating Free-Air Temperature Range The “Recommended Operating Conditions” table will define 
DM74ALS 0°C to + 70°C the conditions for actual device operation. 
Storage Temperature Range —65°C to + 150°C 
Typical Oj, 
N Package 58.5°C/W 
M Package 77.5°C/W 


Recommended Operating Conditions 


| Parameter | min | Nom 
| Supplyvoltage | | 
| High LevelinputVotage | | 
| towLevelinputvotage | | 
| HighLevel OutputGurent || 

fe Mace 


Low Level Output Current 


Free AirOperatingTemperatwe | 0 | | 70 


Electrical Characteristics over recommended free air temperature range 


onsite 


Low Level Output Voc = Min lol = 12 mA 
Voltage lo. = 24mA 
Input Current @ Max Voc = Max, V; = 7V 

Input Voltage 


High Level Input Current Voc = Max, V| = 2.7V 





Low Level Input Current Vcc = Max, V| = 0.4V 


loZH High Level TRI-STATE Voc = Max, Vo = 2.7V 
Output Current 


loz Low Level TRISTATE 
Output Current 
Supply Current Vcc = Max 
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i i isti over recommended free air operating temperature range 
Switching Characteristics ded fr t 
From (input) 
ee To (Output) 

Propagation Delay Time Voc = 4.5V to 5.5V, 
Low to High Level Output Ry = Ro = 5000, 
Propagation Delay Time C, = 50 pF 
High to Low Level Output (Note 1) 
Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 


Output DisableTime 
from Low Level Output 


Note 1: See Section 1 for output load and test waveforms. 
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National 
Semiconductor 


DM74ALS541 


Octal Buffer and Line Driver with TRI-STATE® Outputs 


General Description 


This octal buffer and line driver is designed to have the 
performance of the "ALS240 series and, at the same time, 
offer a pinout with inputs and outputs on opposite sides of 
the package. This arrangement greatly enhances circuit 
board layout. The TRI-STATE control gate is a 2-input NOR 
such that if either G1 or G2 is high, all eight outputs are in 
the high impedance state. , 


Connection Diagram 


Features 

m Advanced oxide-isolated ion-implanted Schottky TTL 
process 

m Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

m@ Data flow-thru pinout (all inputs on opposite side from 
outputs) 

m P-N-P Inputs reduce DC loading 


TL/F/9171-1 


Order Number DM74ALS541WM or DM74ALS541N 
See NS Package Number M20B or N20A 


Function Table 


H = High Logic Level, L = Low Logic Level 
X = Don't Care (Either Low or High Logic Level) 
Hi-Z = High Impedance (Off) State 
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Absolute Maximum Ratings 

Supply Voltage 

Input Voltage: Control Inputs 

Voltage Applied to a Disabled 
TRI-STATE Output 

Operating Free-Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical 05a 
N Package 
M Package 


0°C to + 70°C 
—65°C to + 150°C 


58.5°C/W 
77.5°C/W 


Recommended Operating Conditions 


Vcc 
VIH 
Vit 
1OH 
lo. 
Ta 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions’’ table will define 
the conditions for actual device operation. 


DM74ALS541 


Electrical Characteristics over recommended free air temperature range 


Symbol Test Conaitions | Min | typ | Max | units 


Vik 


High Level Output 
Voltage 


VoH 
Voc = Min 


Low Level! Output Voc = Min 
Voltage 





input Clamp Voltage Voc = Min, |} = —18mA 
Voo=45Vt05.5V | lon=-04mA | Voc-2 | | 


eee lie ES 


| low=Max | 2 
flon=t2ma_ | 025 | om 


lo. = 24mA 


Input Current at Max Voc = Max, Vj = 7V 
Input Voltage 

High Level Input Current Voc = Max, V; = 2.7V 

Low Level Input Current Voc = Max, V; = 0.4V 


High Level TRI-STATE Voc = Max, Vo = 2.7V 
Output Current 


Low Level TRI-STATE Voc = Max, Vo = 
Output Current 


0.4V 


Output Drive Current Voc = Max, Vo = 2.25V . 


Supply Current Vcc = Max 





| Outputs High 
| Outputstow | | ts | 


14 


| Outputs pisabied | | 136 | 22 | 
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Switching Characteristics over recommended operating free air temperature range 


DM74ALS541 
Parameter Conditions From (opal) 
To (Output) 
Propagation Delay Time Voc = 4.5V to 5.5V, 
Low to High Level Output Ry = Ro = 5000, 
Propagation Delay Time C, = 50 pF 
High to Low Level Output (Note 1) 
Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 


from High Level Output 


Output DisableTime 
from Low Level! Output 
Note 1: See Section 1 for test waveforms and output load. 


| Max _| 
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National 
Semiconductor 


DM74ALS563A Octal D-Type 


Transparent Latch with TRI-STATE® Output 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |/O ports, bidirectional 
bus drivers, and working registers. 


The eight inverting latches of the ALS563A are transparent 
D-type latches. While the enable (G) is high the Q outputs 
will follow the data (D) inputs. When the enable is taken low 
the output will be latched at the complement of the level of 
the data that was set up. 


Connection Diagram 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output contro! does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

g Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

@ Advanced oxide-isolated, 
process 

m TRI-STATE buffer-type outputs drive bus fines directly 


ion-implanted Schottky TTL 


Dual-In-Line Package 


OUTPUT 
CONTROL 


TL/F/9162-1 


Order Number DM74ALS563AWM or DM74ALS563AN 
See NS Package Number M20B or N20A 


Function Table 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 


Qo = Previous Condition of Q 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 65a 
N Package 
M Package 


5.5V 


oC to + 70°C 
65°C to + 150°C 


56.0°C/W 
75.0°C/W 


Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS563A 


Voc Supply Voltage 


VIH 


Vin Low Level Input Voltage 
lou High Level Output Current 


lou | LowLevelOutputurent | | | 
tw | Width of EnablePulse, HighorLow | 15 | | 
| DataSeupTime | tod | | 
| DataHoldtime | to 
Ta | FreeAirOperatingTemperatwe || oo =| | 


The () arrow indicates the negative edge of the enable is used for reference. 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol | __Parameter_ | Condiitions =| Min__| ‘Typ | Max | Units 


Vik Input Clamp Voltage Voc = 4.5V, | = —18mA a ee 


High Level Output 
Voltage 


Voc = 4.5V 
Vit = Vir Max 


Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V 
Voltage Vin = 2V 





Input Current @ Max. Voc = 5.5V, Vin = 7V 
Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


ee eee ieee. fee 


[lon= 400A | Voc 2 | 


ac 
a 


o;oO 
on) 


| 
Oo 
= 


—112 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 





pe] 
ae 
| 
a ae 
| Output DriveCurrent | Voo=55VVo=226v | 30 | 
La 
— 
ie 


Veco = 5.5V, Vip = 2V 
Vo = 2.7V 
Voc = 5.5V, Vin = 2V 
Vo = 0.4V 


Veco = 5.5V 
Outputs Open 


Outputs High 


Outputs Low 


Outputs Disabled 


10 
| 7 | 2 


2 
1 
2 


1 
aE 
10 | 17 

6 

9 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Propagation Delay Time Voc = 4.5V to 5.5V Data AnyQ 
Low to High Level Output Ry = 5002 

Propagation Delay Time C. = 50 pF Any Q 
High to Low Level Output 


Propagation Delay Time Enable AnyQ 

Low to High Level Output : 

Propagation Delay Time Enable AnyQ 

High to Low Level Output 

Output Enable Time Output AnyQ ‘ 
to High Level Output Control 

Output Enable Time Output AnyQ 18 
to Low Level Output Contro! 

Output Disable Time Output Any Q 

from High Level Output Control 

Output Disable Time Output Any re] 

from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagram 


OUTPUT 
CONTROL 


EWABLE G 
TL/F/9162-2 
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National 
Semiconductor 


DM74ALS564A Octal D-Type 


Edge-Triggered Flip-Flop with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS564A are edge-triggered in- 
verting D-type flip-flops. On the positive transition of the 
clock, the Q outputs will be set to the complement of the 
logic states that were set up at the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

Switching specifications at 50 pF 

# Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, 

_ process 

w TRI-STATE buffer-type outputs drive bus lines directly 


ion-implanted Schottky TTL 


Dual-In-Line Package 


OUTPUT 
CONTROL 


TL/F/6225-1 


Order Number DM74ALS564AWM or DM74ALS564AN 
See NS Package Number M20B or N20A 


Function Table 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 


‘ . teed. The device should not be operated at these limits. The 
Voltage ppplied . Biesbied uaa oN parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 

DM74ALS 0°C to + 70°C The “Recommended Operating Conditions” table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 


Typical 05, 
N Package 56.0°C/W 
M Package 75.0°C/W 


Recommended Operating Conditions 


Symbol 
Vor 
Vii 
Vit 
io 
lou 
fcLock 


tw Width of Clock Pulse 


Data Setup Time 
ty Data Hold Time 


TA Free Air Operating Temperature 
The (7) arrow indicates the positive edge of the Clock is used for reference. 


- 


NN 
Oo 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Conditions 
Vik Input Clamp Voltage Voc = 4.5V, |) = —18mA 


High Level Output Voc = 4.5V 
Voltage Vit = Vit Max 


Voc = 4.5V to 5.5V loo = —400 pA 


Low Level Output Voc = 4.5V 
Voltage Vin = 2V lo. = 24mA 

Input Current @ Max Voc = 5.5V, Vin = 7V 

Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Off-State Output Current Voc = 5.5V, Vin = 2V 
High Level Voltage Applied Vo = 2.7V 


Off-State Output Current Voc = 5.5V, Vin = 2V 
Low Level Voltage Applied Vo = 0.4V 


Supply Current Voc = 5.5V Outputs High 
Outputs Open Outputs Low 
Outputs Disabled 


= 








4 
— 
< 
Le) ft | 
- (o) 7 
iss) 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 
Maximum Clock Frequency Voc = 4.5V to 5.5V 


Propagation Delay Time Ri 7 5002 
Low to High Level Output C. = 50 pF 
Propagation Delay Time 
High to Low Level Output 


Output Enable Time Q 
to High Level Output 

Output Enable Time Output AnyQ@ 
to Low Level Output Control 

Output Disable Time Output Any Q 
from High Level Output Control 

Output Disable Time Output AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagram 


VPp9s 


| | | ‘*% | 


i 


TL/F/6225-2 
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National 
Semiconductor 


DM74ALS573B Octal D-Type Transparent 
Latch with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 


The eight latches of the ALS573B are transparent D-type 
latches. While the enable (G) is high the Q outputs will fol- 
low the data (D) inputs. When the enable is taken low the 


output will be latched at the level of the data that was set. 


up. 
A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


Connection Diagram 


state the outputs neither load nor drive the bus lines signifi- 


cantly. 


The output control does not affect the internal operation of 


‘the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

g@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, 
process 


ion-implanted Schottky TTL 


‘@ Functionally equivalent with LS373 


@ Improved AC performance over LS373 at approximately 
half the power 
m TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


OUTPUT on 
CONTROL 


ae 


[ : ; is - af 
TL/F/6226-1 


Order Number DM74ALS573BWM, DM74ALS573BN or DM74ALS573BSJ 
See NS Package Number M20B, M20D or N20A 


Function Table 


H 
L 
xX 
X 


L = Low State, H = High State, X = Don’t Care 


Z = High Impedance State 
Qo = Previous Condition of Q 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 05a 
N Package 
M Package 


5.5V 


0°C to + 70°C 
—65°C to + 150°C 


56.0°C/W 
75.0°C/W 


Recommended Operating Conditions 


Symbol 
Voc 
VIH 

VIL Low Level Input Voltage 
lOH 
lo Low Level Output Current 
tw 


tsu 


Supply Voltage 


High Level Input Voltage 
* High Level Output Current 


Width of Enable Pulse, High 
Data Setup Time 


ty Data Hold Time 


Ta Free Air Operating Temperature 


The (1) arrow indicates the negative edge of the enable is used for reference. 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


a 
a 


| 
NI no ‘ 
ro) Id 
a 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Vik 


High Level Output 
Voltage 


Voc = 4.5V 
Vit = Vit Max 





Output Drive Current Voc = 5.5V, Vo = 2.25V 


loZH Off-State Output Current Voc = 5.5V, Vin = 2V 
High Level Voltage Applied Vo = 2.7V 


Voc = 5.5V, Vip = 2V 


Outputs High 
Outputs Low 
Outputs Disabled 


Off-State Output Current 
Low Level Voltage Applied 


loz 
Vo = 0.4V 


Vcc = 5.5V 
Outputs Open 


loc Supply Current 





Veco = 4.5Vto5.5V | low = —400 pA 
Low Level Output Voc = 4.5V 
Voltage Vin = 2V 

Input Current @ Max Voc = 5.5V, Vin = 7V 

Input Voltage 

High Level Input Current Voc = 5.5V, Vip = 2.7V 

Low Level Input Current Voc = 5.5V, Vit = 0.4V 
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lo. = 12 mA 
lo. = 24mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1). 


Conditions | From _ 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R, = 5000 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time Enable Any Q 
Low to High Level Output 
Propagation Delay Time Enable Any Q 19 
High to Low Level Output 


Output Enable Time Output AnyQ 4 48 
to High Level Output Control 

Output Enable Time Output AnyQ 4 48 
to Low Level Output Contro! 

Output Disable Time Output AnyQ 

from High Level Output Control 

Output Disable Time Output Any Q 15 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagram 
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National 
Semiconductor 


DM54ALS574A/DM74ALS574A Octal D-Type 
Edge-Triggered Flip-Flop with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 


The eight flip-flops of the ALS574A are edge-triggered 
D-type flip-flops. On the positive transition of the clock, the 
Q outputs will be set to the logic states that were set up at 
the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. s 


Connection Diagram 


The output contro! does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

@ Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally equivalent with LS374 

w Improved AC performance over LS374 at approximately 
half the power 

mw TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


CONTROL 


TL/F/6110-1 


Order Number DM54ALS574AJ, DM74ALS574AWM, DM74ALS574AN or DM74ALS574ASJ 
See NS Package Number J20A, M20B, M20D or N20A 


Function Table | 


Output 
Control 
L 





L 
L 
H 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 
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Absolute Maximum Ratings 


if Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Supply Voltage 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical Oy, 
N Package 
M Package 


— 55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


56.0°C/W 
75.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 


‘the conditions for actual device operation. | 


Recommended Operating Conditions 


Voc 
Vin 
Vit 


lor 
foLocK 
tw 


Width of Clock Pulse 
Data Setup Time 


Data Hold Time 


DM54ALS574A 


T 


| Clock Frequency | | 


oe es, 


Free Air Operating Temperature | -55 | | 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol | ____—Parameter_— || Condiitions, 
Input Clamp Voltage Voc = 4.5V, || = —18mA 


Voc = 4.5V 
Vir = Vit Max 


Vik 


High Level Output 
Voltage 


Typ 


2.4 


Voc = 4.5V to 5.5V | Io = —400 pA 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 





54/74ALS 
lol = 12 mA 


74ALS 
lo. = 24mA 


Voc = 5.5V, Vin = 7V 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


lOZH 
Vo = 2.7V 


lozL 
Vo = 0.4V 


Voc = 5.5V 
Outputs Open 


loc 





Voc = 5.5V, Vip = 2V 


Voc = 5.5V, Vip = 2V 


Outputs High 
Outputs Low 
Outputs Disabled 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Maximum Clock Frequency | Voc = 4.5V to 5.5V 

Propagation Delay Time 

Low to High Level Output 

Propagation Delay Time Clock Any Q 
High to Low Level Output 

Output Enable Time Output | AnyQ 
to High Level Output Control 

Output Enable Time Output | AnyQ 
to Low Level Output Control 

Output Disable Time Output {| AnyQ 
from High Level Output Control 

Output Disable Time Output | AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagram 
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National 
Semiconductor 


DM54ALS576A/DM74ALS576A Octal D-Type 
Edge-Triggered Flip-Flop with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, !/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS576A are edge-triggered in- 
verting D-type flip-flops. On the positive transition of the 
clock, the Q outputs will be set to the complement of the 
logic states that were set up at the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly.’ 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features | 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


OUTPUT 1D 
CONTROL 


TL/F/6228-1 


Order Number DM54ALS576AJ, DM74ALS576AWM or DM74ALS576AN 
See NS Package Number J20A, M20B or N20A 


Function Table 


Output 
Control 
L 





L 
L 
H 


= Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 


Z = High Impedance State 
Qo = Previous Condition of Q 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 
Supply Voltage 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 
Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 
Typical O54 

N Package 

M Package 


—55°C to + 125°C 
0°C to + 70°C 


—65°C to + 150°C 


56.0°C/W 
75.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Supply Voltage. 

High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Clock Frequency 
Width of Clock Pulse 


Voc 
Vin 

ViL 

IOH 
lou 
fcLock 
tw 


tsu Data Setup Time 
ty Data Hold Time 
Ta Free Air Operating Temperature 


DM54ALS576A 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS576A 


> 
o 
< 


w 
Oo 


<|< 


| 
1) ol 
ron) 


~N 
oO 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


Symbol 
Vik 
VoH 


Voc = 4.5V, |) = 


Voc = 4.5V 
Vit = Vit Max 


Low Level Output 
Voltage 


—-18mA 


Voc = 5.5V, Vin = 7V 


Voc = 5.5V, Vip = 2.7V 
Voc = 5.5V, Vit = 0.4V 
Voc = 5.5V, Vo = 2.25V 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


Voc = 5.5V, Vin 
Vo = 2.7V 


Voc = 5.5V, Vin 
Vo = 0.4V 


Vec = 5.5V 
Outputs Open 


lozH 
lozt 


loc 





=2V 


=2V 
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Outputs High 
Outputs Disabled 





V9ZS 





576A 





Switching Characteristics over recommended operating free air temperature range (Note 1). 


parainaler Sb etaine From | to DM54ALS576A | DM74ALS576A 


Maximum Clock Frequency | Voc = 4.5V to 5.5V = aa ee 
Propagation Delay Time Clock | AnyQ 

High to Low Level Output 

Output Enable Time Output | Any@ o4 4 

to High Level Output Control 


Propagation Delay Time AnyQ 
Low to High Level Output 


Output Enable Time Output | AnyQ 
to Low Level Output Control 

Output Disable Time Output | AnyQ 12 
from High Level Output Control 

Output Disable Time Output | AnyQ , tae 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


| Max 
ar 
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V9ZS 


Logic Diagram 


OUTPUT 
CONTROL 


TL/F/6228-2 
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580A 


National 
Semiconductor 


DM74ALS580A Octal D-Type Transparent Latch 


with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus fines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 


The eight inverting latches of the ALS580A are transparent 
D-type latches. While the enable (G) is high the Q outputs 
will follow the complement of the data (D) inputs. When the 
enable is taken low the output will be latched at the comple- 
ment of the level of the data that was set up. 


A buffered output contro! input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output contro! does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

@ Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 

_ ture and Voc range 

wm Advanced oxide-isolated, 
process 

m@ TRI-STATE buffer-type outputs drive bus lines directly 


ion-implanted Schottky TTL 


Dual-In-Line Package 


a 


aleleleleley 


aT on % s 
CONTROL 


ys ic gt 
TL/F/6229-1 


Order Number DM74ALS580AWM or DM74ALS580AN 


See NS Package Number M20B or N20A 


Function Table 


Output gi 
Control 


L = Low State, H = 





High State, X = Don't Care 
Z = High Impedance State 
Qo = Previous Condition of 0 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 


Operating Free Air Temperature Range 
DM74ALS 


5.5V 


0°C to + 70°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the ‘Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 


voss 


The “Recommended Operating Conditions”’ table will define 
the conditions for actual device operation. 


Storage Temperature Range —65°C to + 150°C 


Typical ja 
N Package 
M Package 


56.0°C/W 
75.0°C/W 


Recommended Operating Conditions 


Symbol DM74ALS580A 
Voc 
Vin 
ViL 


Supply Voltage 4 


5 
High Level Input Voltage 2 


Free Air Operating Temperature 0 
The (J) arrow indicates the negative edge of the enable is used for reference. 


IOH 


“I ho 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol Conditions | Min | 
2.4 


Vik Input Clamp Voltage Voc = 4.5V, I = —18mA 


Voltage Vit = Vit Max 
Voo=48V | I= tama | 


Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V ieee 
ra : i 
OutputsHion | | 10 | a7 


Output Drive Current Voc = 5.5V, Vo = 2.25V 
OupusLew | | 16 | 26 | 


Off-State Output Current Voc = 5.5V, Vip = 2V 
OutputsDisabled | | 17 | 20 | 





—112 


loZH 


High Level Voltage Applied Vo = 2.7V 


Off-State Output Current Voc = 5.5V, Viq = 2V 
Low Level Voltage Applied Vo = 0.4V 


Voc = 5.5V 
Outputs Open 


1 
0.1 
20 
20 

2 


loz 


() =j 


loc Supply Current 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Propagation Delay Time Voc = 4.5V to 5.5V Any Q 

Low to High Level Output R, = 5000 

Propagation Delay Time CL = 50 pF Data AnyQ 14 
High to Low Level Output 


Propagation Delay Time Enable AnyQ 
Low to High Level Output 
Propagation Delay Time Enable Any Q 21 
High to Low Level Output 
Output Enable Time Output AnyQ i 18 
to High Level Output Control 
Output Enable Time Output AnyQ n 
to Low Level Output Control 
| Output Disable Time Output Any Q ae 
from High Level Output Control 
Output Disable Time Output AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 
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voss 


Logic Diagram 


ENABLE G 
TL/F/6229-2 
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620A 


National 
Semiconductor 


DM74ALS620A 


Octal TRI-STATE® Bus Transceiver 


General Description 


This advanced low power Schottky device contains 8 pairs 
of TRI-STATE logic elements configured as an octal bus 
transceiver. It is designed for use in memory, microproces- 
sor systems and in asynchronous bidirectional data buses. 
Data transmission from the A bus to the B bus or from the B 
bus to the A bus is selectively controlled by (GBA and GAB) 
the enable inputs. These inputs are also used to disable the 
devices so that the buses are effectively isolated. 


The dual-enable configuration gives the ALS620A the capa- 
bility to store data by simultaneous enabling of GBA and 
GAB. Each output reinforces its input in this transceiver con- 
figuration. Thus, when both control inputs are enabled and 
all other data sources to the two sets of bus lines are at high 
impedance, both sets of bus lines will remain at their last 
logic states. 


Connection Diagram 


Features 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m TRI-STATE outputs on A and B buses 

m™ Local! bus-latch capability 

Switching specifications into 5000/50 pF 

8 Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m@ Low output impedance to drive terminated transmission 
lines to 1330 


Dual-In-Line Package 


3B 


4B 5B 6B 7B 


18 16 15 14 
SeGma 
Ey, 
An 


GAB 1A 2A SACO 


6 


5A 6A 7A 8A GND TL/F/6230-1 


Order Number DM74ALS620AN or DM74ALS620AWM 
See NS Package Number M20B or N20A 


Function Table 


B Data to A Bus 
A Data to B Bus 
Hi-Z 
B Data to A Bus 
A Data to B Bus 


H = High Logic Level, L = Low Logic Level 


Hi-Z = High Impedance 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 

Enable Inputs 

1/0 Ports 


Operating Free Air Temperature Range 
DM74ALS 


Storage Temperature Range 


Typical 0), 
N Package 
M Package 


7V 


7V 
5.5V 


0°C to + 70°C 
—65°C to + 150°C 


53.0°C/W 
72.0°C/W 


Recommended Operating Conditions 


Parameter 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at nec eee = 5V, Ta = 25°C. 


Vik 
High Level Output 


Voltage 


IOH = —0.4mA, 


Input Clamp Voltage Voc = 45V, lin = —18mA 
Voc = 4.5V, lon = —3mA 


Voc = 4.5V, low = Max 


Voit = 4.5V to 5.5V 


Voc = 4.5V 


Low Level Output 
Voltage 

Input Current at 
Max Input Voltage 
High Level 

Input Current 


Voc = 5.5V, 
Vin = 2.7V 
(Note 1) 
Voc = 5.5V, 
Vin = 0.4V 
(Note 1) 


Low Level Input 
Current 


Veo'> S:8¥ 


Supply Current 


lo. = 


lo. = 24mA 


Voc = 5.5V, Vin = 7V 
(Vin = 5.5V for A or B Ports) 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS620A 


| —sDM74ALS620A 


_ 
on 


| | 
= 
4 Py 
ho 


12mA 


Note 1: For I/O ports, the parameters || and li. include the off-state current (lozH, lozt)- 
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v0c9 
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Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2) 


Symbol! Parameter Circult DN TsArSO208 Units 
Configuration 
tpLH Propagation Delay Time, - 
Low to High Level Output 5 
: 5 IN OUT 
tPHL Propagation Delay Time, A B 
High to Low Level Output 
teLH Propagation Delay Time, 
Low to High Level Output 
. : IN OUT 
teHL Propagation Delay Time, B A 
High to Low Level Output 
tezL Output Enable Time to Low Level Output IN : 
teZH Output Enable Time to High Level Output Ge 
teLz Output Disable Time from Low Level Output 
tpHz Output Disable Time from High Level Output 
tpz. Output Enable Time to Low Level Output 
tezH Output Enable Time to High Level Output 


tpLz Output Disable Time from Low Level Output 


tpHz Output Disable Time from High Level Output 
Note 1: See Section 1 for test waveforms and output load. 
Note 2: Switching characteristic conditions are Voc = 4.5V to §.5V, Ry = Re = 500M, C, = 50 pF. 


| Max | 
= 
| | 
oe 
sess 
ie 


a 
Emel 
aria 
a 
Eee 
eed 
cae 
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National 
Semiconductor 


DM74ALS640A 
inverting Octal Bus Transceiver 


General Description 


This inverting octal bus transceiver is designed for asyn- 
chronous two-way communication between data busses.. 
This device transmits data from the A bus to the B bus or 
from the B bus to the A bus depending upon the level at the 
direction control (DIR) input. The enable input (G) can be 
used to disable the device so the busses are effectively 
isolated. 


Connection and Logic Diagrams 


Bi B2 B3 
1 


2 
DIR Al 


3 4 NG 
A2 AS A4 


Features 

m Advanced Oxide-isolated lon-implanted Schottky TTL 
process 

m Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

@ Switching performance specified at 50 pF 

m@ PNP input design reduces input loading 


B4 BS B86 B7 B8& 
1 1 


6 '7 18 49 10 
AS A6 A7 A8 GND 
TL/F/8640~1 


Order Number DM74ALS640AWM or DM74ALS640AN 
See NS Package Number M20B or N20A 


G 
DIR 
A B 


TO SEVEN OTHER TRANSCEIVERS 


Function Table 


TL/F/8640-2 


Control 
inputs Operation 


B Data to A Bus 


Isolation 





A Data to B Bus 


L = Low Logic Level 
H= High Logic Level 
X = Either Low or High Logic Level 
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640A 


Absolute Maximum Ratings (note 1) 


Supply Voltage 7V Note 1: The “Absolute Maximum Ratings” are those values 
Input Voltage; Control Inputs 7V beyond which the safety of the device cannot be guaran- 
1/0 ports 5.5V teed. The device should not be operated at these limits. The 

: F parametric values defined in the “Electrical Characteristics” 
it ie fit: Fonperature Flange 0°C to +70°C table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 


Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 


Typical 0 ja 
N Package 53.0°C/W 
M Package 72.0°C/W 


Recommended Operating Conditions 


waaay 
[Higntevetouputcurent 
[tow Level Ouputcurent 
[opeatng Fee AirTomperatworange | 0 | 


Parameter Test Conditions DM74ALS640A 


Input Clamp Voltage Voc = Min, | = —18mA 


Voo = Min 


{e) 
Low Level Output Voltage Voc = Min lo. = 12mA 
lot = 24mA 


Input Current at Voc = Max. 
Supply Current _ | Veco = Max 


Note 2: For I/O ports, liq and {y, parameters include the TRI-STATE output current (lozi and Iozp)- 


High Level Output Voltage | Voc = 4.5to5.5V | Ioy = —0.4mA Vo 
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Switching Characteristics over Recommended Operating Free Air Temperature Range 


To 
(Output) | __ “eres tm | oe 


Propagation Delay Time Low to AorB BorA Voc = 4.5 to 5.5V, 1 44 
High Level! Output C_ = 50 pF, 


Propagation Delay Time High to AorB BorA Ri = R2 = 5002 
Low Level Output (Note 1) 
| g Eee 
G 


Output Enable Time to High Level Output | G | AorB | 4 
utput Enable Time to Low Level Output | G =| AorB | | 5 | 24 | 


Output Disable Time from AorB 10 
High Level Output 

Output Disable Time from AorB 

Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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645A 


National | 
Semiconductor 


DM74ALS645A Octal Bus Transceivers 


General Description 


These octal bus transceivers are designed for asynchro- 
nous two-way communication between data busses. These 
devices transmit data from the A bus to the B bus or from 
the B bus to the A bus depending upon the level at the 
direction control (DIR) input. The enable input (G) can be 
used to disable the device so the busses are effectively 
isolated. 


Connection and Logic Diagrams 


G BI B2 
9 418 41 


B3 
7 416 


1 '2 
DIR Al 


3.4 45 66 IT, BONG 
A2 A3 A4 AS A6 A7 AB GND 


Features 

m Advanced Oxide-isolated lon-implanted Schottky TTL 
process 

m Switching performance is guaranteed over full tempera- 
ture and Voc supply range 

m Switching performance specified at 50 pF 

m@ PNP input design reduces input loading - 


B4 B5 B6 B87 B88 
15 414 913 412 411 


10 


TL/F/9304-1 


Order Number DM74ALS645AWM or DM74ALS645AN 
See NS Package Number M20B or N20A 


*ALS645A 


G 
DIR 
A B 


TO SEVEN OTHER TRANSCEIVERS 


Function Table 


TL/F/9304~2 


Inputs Operation 


B Data to A Bus 





A Data to B Bus 
px | tsolation | 


Low = Low Logic Level 
High = High Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (note) 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage; Control Inputs 7V beyond which the safety of the device cannot be guaran- 
1/0 ports 5.5V teed. The device should not be operated at these limits. The 
Operating Free Air Temperature Range parametric values defined in the “Electrical Characteristics” 
DM74ALS 0°C to +70°C table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 


Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 


Typical @5, 
N Package 53.0°C/W 
M Package 72.0°C/W 


Recommended Operating Conditions 


DM74ALS645A 
Parameter 


| Operating Free AirTemperaturenange | 9 | | 70 


Electrical Characteristics over Recommended Free Air Temperature Range 


arameter est Conditions 
| win | typ | Max_| 


| inputlamp Vottage | Voo=Mini=-18mA | || 88 I 
High Level Output Voltage | Voo=45t05.5V | Iow=-04ma | Voo-2| | 
Yoormee [ton —ama fat | 92} 

aed 


Hlon=Mex | 2 
Low Level Output Voltage Voc = Min lion =t2ma——(isdTi ts | ok | 
Flo=2ama | 0s | os | 


Vec=Max | VOPons,vi=ssv | | | 100 | 

elmo inouiNetegs | Controlinputs,vi=7v | || 100 | 
Voc = Max, Vj = 2.7V (Note 2) an ee ee 
| Low LevelinputCurrent | Voc=Maxvi=o4v(Note2) | || = 100 


| Output riveGurent_ | Voo=MaxVo=226v | 90 || 2 | 
Supply Current Voo=Max | Outputsigh || 0 |_| 
| Outputstow | | 6 | 

| Outputs pisabled |_| 98 | 58 


Note 2: For I/O ports, 1), and lj, parameters include the TRI-STATE® output current (loz, and 192). 
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Switching Characteristics Over Recommended Operating Free Air Temperature Range 


oe From To DM74ALS645A 
ara 
| armen | con ear e 
_ Propagation Delay Time AorB BorA Voc = 4.5 to 5.5V, 10 
Low to High Level Output C. = 50 pF, 
Propagation Delay Time AorB BorA R1 = R2 = 5002 
High to Low Level Output (Note 1) 


Output Enable Time to G AorB 
High Level Output 


Output Enable Time to 
Low Level Output - 


Output Disable Time from 
High Level Output 
Output Disable Time from 
Low Level Output 


Note 1: See Section 1 for Test Waveforms and Output Load. 
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National 
Semiconductor 


DM74ALS646 


Octal TRI-STATE® Bus Transceiver and Register 


General Description 


This device incorporates an octal bus transceiver and an 
octal D-type register configured to enable multiplexed trans- 
mission of data from bus to bus or internal register to bus. 


This bus transceiver features totem-pole TRI-STATE out- 
puts designed specifically for driving highty-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic level drive provides this device with the 
capability of being connected directly to and driving the bus 
lines in a bus-organized system without the need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, !/O ports, bidirectional 
bus drivers, and working registers. 


The registers in the ALS646 are edge-triggered D-type flip- 
flops. On the positive transition of the clock (CAB or CBA), 
the input bus data is stored into the appropriate register. 
The CAB input controis the transfer of data into the A regis- 
ter and the CBA input controls the B register. 


The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data, and a high level selects 
stored data. The select controls have a “make before 


Connection Diagram 


oO On OOF WwW DY = 


—_— 
n = Oo 


break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween store and real-time data. 

The enable G and direction control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internally stored data 
transfer to bus A or B. 

When the enable G pin is low, the direction pin selects 
which bus receives data. When the enable G pin is high, 
both buses become disabled yet their input function is still 
enabled. 


Features 

gm Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ TRI-STATE buffer outputs drive bus lines directly 

m Multiplexed real-time and stored data 

m Independent registers for A and B buses 


TL/F/9172-1 


Order Number DM74ALS646WM or DM74ALS646N 
See NS Package Number M24B or N24A 
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646 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
Control Inputs 7V teed. The device should not be operated at these limits. The 
1/O Ports 5.5V parametric values defined in the “Electrical Characteristics” 

F e table are not guaranteed at the absolute maximum ratings. 
ces a Aa Temperature ange 0°C to +70°C The “Recommended Operating Conditions” table will define 


the conditions for actual device operation. 
Storage Temperature Range —65°C to + 150°C 


Typical 6JA 
N Package 44.5°C/W 
M Package : + 80.5°C/W 


Recommended Operating Conditions | 


j DM74ALS646 
sis dei | Min | Nom | Max _ | 


Voc | SuppyVotage | | 
|_High LevelinputVolage | | 
| _LowLevelinputVotage | 
| High Level Output Curent | Ht 
24 
125 
sot 
ot 
| _FreeAirOperating Temperature | | | 


T = With reference to the low to high transition of the respective clock. 


Electrical Characteristics over recommended free air temperature range 


| Parameter |_—TestConaitions | Min. | Typ | Max_| 
| InputCiamp Voltage | Voc=Minh=-temA | 122 | 
High Level Output =| Voc = 48V105.8V | loy= -04mA | Voo~2 | | 
Voltage a ee 
flow=Mex | 2 | 
Low Level Ouapia Veo = Min a an ee eel 
a | Flou=24ma | | 05 | 08 
Input Current at Maximum | Voc = Max | voPortsvyi=55vV | | | 400 | 
pee [ Controtinputsvi=7v | || 100 
Voc = Max, Vj = 2.7V (Note 1) 0 
Low Level Input Vcc = Max, 
Current V| = 0.4V, (Note 1) 
Supply Current Voc = Max 


Note 1: For I/O ports the TRI-STATE output currents (loz} and Ioz;) are included in the |} and |, parameters. 
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Switching Characteristics over recommended operating free air temperature range 


Scrabol a Conditi From (Input) DM74ALS646 Unit 
ymbo arameter onditions To (Output) Twin | Max nits 
tPLH Propagation Delay Time Voc = 4.5V to 5.5V, CBA or CAB 10 30 aa 
Low to High Level Output Cy. = 50 pF, toAorB 
tPHL Propagation Delay Time Ry a Re = 5002, CBA or CAB 17 
High to Low Level Output Hs . iN to Max to AorB 
ote 
tPLH Propagation Delay Time Aor Bto 5 20 
Low to High Level Output BorA 
tPHL Propagation Delay Time AorBto 
High to Low Level Output 
tPLH Propagation Delay Time SBA or SAB 


Low to High Level Output toAorB 
(with A or B Low) (Note 2) 

tPHL Propagation Delay Time SBA or SAB 
High to Low Level Output 
(with A or B Low) (Note 2) 

teLH Propagation Delay Time SBA or SAB 
Low to High Level! Output toAorB 
(with A or B High) (Note 2) 

tpHL Propagation Delay Time SBA or SAB 
High to Low Level Output toAorB 
(with A or B High) (Note 2) 


tpZH Output Enable Time 

to High Level! Output 
tpzi Output Enable Time 

to Low Level Output 
tPpHz Output Disable Time 

from High Level Output 
tPLz Output Disable Time 

from Low Level Output 
tP2H Output Enable Time 

to High Level Output 


tpze Output Enable Time 
to Low Level Output 


tpHz Output Disable Time 
from High Level Output 


tpiz Output Disable Time 
from Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 
Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Function Table 
Inputs Data I/O (Note 1) 


Operation or Function 

Ai thru A8& B1 thru B&8 
| input’ | Not Specified Store A, B Unspecified 
Not Specified Store B, A Unspecified 


Store A and B Data 


Isolation, Hold Storage 


Real-Time B Data to a Bus 
Stored B Data to a Bus 
Real-Time A Data to B Bus 


L 7L xX Stored A Data to B Bus 


Note 1: The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at 
the bus pins will be stored on every low-to-high transition on the clock inputs. 


H = High Logic Level, L = Low Logic Level, X = Don’t Care (Either Low or High Logic Levels including transitions), H/L = Either Low or High Logic Level 
excluding transitions, T = Positive going edge of pulse. 


Logic Diagram 
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TO SEVEN OTHER CHANNELS 
TL/F/9172-2 
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National 
Semiconductor 


DM74ALS648 


Octal TRI-STATE® Inverting Bus Transceiver 


General Description 

This device incorporates an octal bus transceiver and an 
octal D-type register configured to enable multiplexed trans- 
mission of data from bus to bus or internal register to bus. 


This bus transceiver features totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic level drive provides this device with the 
capability of being connected directly to and driving the bus 
lines in a bus-organized system without the need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 


The registers in the ALS648 are edge-triggered D-type flip- 
flops. On the positive transition of the clock (CAB or CBA), 
the input bus data is stored into the appropriate register. 
The CAB input controls the transfer of data into the A regis- 
ter and the CBA input controls the B register. 


The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data, and a high level selects 
stored data. The select controls have a “make before 
break” configuration to eliminate a glitch which would nor- 


Connection Diagram 


oO On nuk WA DY = 


—_-_ —_- Aa 
yn = 90 


Order Number DM74ALS648WM, N 
See NS Package Number M24B or N24A 


mally occur in a typical multiplexer during the transition be- 
tween stored and real-time data. 

The enable G and direction control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internally stored data 
transfer to bus A or B. 

When the enable G pin is low, the direction pin selects 
which bus receives data. When the enable G pin is high, 
both buses became disabled yet their input function is still 
enabled. 


Features | 

a Switching specifications at 50 pF 

mu Switching specifications guaranteed over full tempera- 
ture and Vcc range 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

g@ TRI-STATE buffer outputs drive bus lines directly 

@ Multiplexed real-time and stored data 

m Independent registers for A and B buses 


TL/F/9173~-1 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Control Inputs 
1/0 Ports 
Operating Free-Air Temperature Range 
DM74ALS 


Storage Temperature Range 


Typical 6a 
N Package 
M Package - 


7V 


7V 
5.5V 


°C to + 70°C 
—65°C to + 150°C 


44.5 °C/W 
80.5 °C/W 


Recommended Operating Conditions 


|__towLevelinputVotage | 


Data Setup Time, A before CAB or 
B before CBA 

Data Hold Time, A after CAB or 

B after CBA 


Free Air Operating Temperature Range 


Vcc 
Vin 
VIL 
loH 
lot 

“ fcLock 
tw 


T = With reference to the low to high transition of the respective clock. 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS648 


24 


70 


Electrical Characteristics over recommended free air temperature range 


Input Clamp Voltage Voc = Min, || = —18mA aa 


High Level Output 
Voltage 


Input Current at Voc = Max 
Maximum Input Voltage 


Low Level Input Voc = Max, 


Supply Current Vcc = Max 


Voc = 4.5V to 5.5V | Ioy = —0.4mA Voc 7 


Current V; = 0.4V (Note 1) 


Note 1: For I/O ports the TRI-STATE output currents (lozy and Ioz;) are included in the {4 and I), parameters. 
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Switching Characteristics over recommended operating free air temperature range 


From (Input) DM74ALS648 
tPLH Propagation Delay Time Voc = 4.5V to 5.5V, CBA or CAB 
Low to High Level Output C. = 50 pF, toAorB 
tPHL Propagation Delay Time Ry = R2 = 5000, CBA or CAB 
High to Low Level Output Ke ie to Max toAorB 
ote 
tpLH Propagation Delay Time AorB to 
Low to High Level Output BorA 
tPHL Propagation Delay Time AorB to 2 
High to Low Level Output BorA 
tPLH Propagation Delay Time SBA or SAB 


Low to High Level Output toAorB 
(with A or B High)(Note 2) 


tPHL Propagation Delay Time SBA or SAB 
High to Low Level Output toAorB 
(with A or B High)(Note 2) 


tpLH Propagation Delay Time SBA or SAB 
Low to High Level Output toAorB 
(with A or B Low)(Note 2) 


tpHL Propagation Delay Time SBA or SAB 
High to Low Level Output toAorB 
(with A or B Low)(Note 2) 

tpzH Output Enable Time 
to High Level Output 


Le) w 
a 
177) 


~“I 


[o) 


nN 
nh 


i) 
o 


np 
Le) 


tpzi Output Enable Time 
to Low Level Output 


tpHz Output Disable Time 
from High Level Output 
tpLz Output Disable Time 
from Low Level Output 
tpZH Output Enable Time 
to High Level Output 


tpzi Output Enable Time 
to Low Level Output 


tpHz Output Disable Time 
from High Level Output 


tpLz Output Disable Time 
from Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 


ie) nN 
N a Oo Le) 


© 


~ a 


Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Function Table 


Inputs ma Data 1/0 (Note 3) Operation or Function 


Store A, B Unspecified 
Store B, A Unspecified 
Store A and B Data 
Isolation, Hold Storage 
Real-Time B Data to A Bus 
Stored B Data to A Bus 
Real-Time A Data to B Bus 


L Stored A Data to B Bus 


Note 3: The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at 
the bus pins will be stored on every low-to-high transition on the clock inputs. 


H = High Logic Level, L = Low Logic Level, X = Don’t Care (Either Low or High Logic Levels including transitions), H/L = Either Low or High Logic Level 
excluding transitions, T = Positive-going edge of pulse. 


m~loelrjrolIcutx|x< | al 


Logic Diagram 
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TO SEVEN OTHER CHANNELS 
TL/F/9173-2 
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National 
Semiconductor 


DM74ALS651 


Octal TRI-STATE® Bus Transceiver and Register 


General Description 


This device incorporates an octal transceiver and an octal 
D-type register configured to enable transmission of data 
from bus to bus or internal register to bus. 


This bus transceiver features totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high level logic drive provide this device with the 
capability of being connected directly to and driving the bus 
lines in a bus organized system without need for interface or 
pull-up components. They are particularly attractive for im- 
plementing buffer registers, |/O ports, bidirectional bus driv- 
ers, and working registers. 

The registers in the AS651 are edge-triggered D-type filip- 
flops. On the positive transition of the clock (CAB or CBA), 
the input data is stored into the appropriate register. The 
CAB input controls the transfer of data into the A register 
and the CBA input controls the B register. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data and a high level selects 


Connection Diagram 
Veg CBA SBA GBA Bt 82 


CAB SAB GAB Al 


A2 AS A4& AS AB AZ 


stored data. The select controls have a “make before 
break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween stored and real-time data. 

The enable (GAB and GBA) control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internal stored data 
transfer to bus A and/or B. 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m TRI-STATE buffer-type outputs drive bus lines directly 

@ Independent registers and enables for A and B buses 

m@ Multiplexed real-time and stored data 


B3 B4 BS 86 


A8 GND 
TL/F/10233-1 


Order Number DM74ALS651N or DM74ALS651WM 
See NS Package Number M24B or N24A 
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Absolute Maximum Ratings 
Supply Voltage 


Input Voltage 
Control Inputs 
1/0 Ports 


Operating Free-Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical @ja 
N Package 
M Package 


7V 


7V 
5.5V 


0°C to + 70°C 
—65°C to + 150°C 


44.5°C/W 
80.5°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Voc 
ViH 


__ 128 


Data Setup Time, A before CAB or 10T 
B before CBA 

Data Hold Time, A after CAB or of 
B after CBA 


Ta 


T = with reference to the low to high transition of the respective clock. 


Free Air Operating Temperature 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS651 


Electrical Characteristics over recommended free air temperature range 


Input Clamp Voltage Voc = Min, |} = —18mA 
lon oa 


High Level Output 
Voltage 


Low Level Output 
Voltage 

Input Current at Max 
Input Voltage 


Voc = 4.5V to 5.5V 
Voc = Min 


Voc .= Min 


Voc = Max 


Voc = Max, 


Supply Current Voc = Max 


1/0 Ports, V; = 5.5V 


Current V, = 0.4V (Note 1) 


Note 1: For I/O ports the TRI-STATE output currents (lozy and {oz;) are included in the [| and |, parameters. 
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Switching Characteristics over recommended operating free air temperature range 


From (Input) 


tPHL Propagation Delay Time 
High to Low Level Output 


teLy Propagation Delay Time 
Low to High Level Output 


tPHL Propagation Delay Time 
High to Low Level Output 


tpLH Propagation Delay Time 
Low to High Level Output 
(with A orB 
Low) (Note 2) 


Propagation Delay Time 
High to Low Level Output 
(with A or B 

Low) (Note 2) 


Propagation Delay Time 
Low to High Level Output 
(with A or B 

High) (Note 2) 
Propagation Delay Time 
High to Low Level Output 
(with A or B 

High) (Note 2) 


tpzy Output Enable Time 
to High Level Output 

tpzi Output Enable Time 
to Low Level Output 


teLH Propagation Delay Time 
Low to High Level Output 


tpHz Output Disable Time : 
from High Level Output 


tpLz Output Disable Time 
from Low Level Output 


tpzH Output Enable Time 

to High Level Output 
tpzL Output Enable Time 

to Low Level Output 
tpHz Output Disable Time 

from High Level Output 


tpLz Output Disable Time 
from Low Level Output 


DM74ALS651 


w 
nN 


Voc = 4.5V to 5.5V, CBA or CAB 
CL = 50 pF, toAorB 
Ry = Re = 5000, CBA or CAB21 
Ta = Min to Max toAorB 
(Note 1) 
AorB to 5 
BorA 
AorB to 
BorA 
SBA or SAB 
toAorB 


o 


= _ =k 
foo] ™“ 


SBA or SAB 
toAorB 


SBA or SAB 
toAorB 


nO 
oi 


as = 
> 


SBA or SAB 
toAorB 


Le) 
pare 


Lye) 
ere 


De) 


Note 1: See Section 1 for test waveforms and output load. 
Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Function Table 


Data I/O (Note 3) 


Operation or Function 
B1 thru B8 
| Input Not Specified. Store A, Hold B 
Store B, Hold A 
Store A and B Data 


| SBA 

ae ee 

| x [input Isolation, Hold Storage 
| tk] Output | 

| oH | Stored B Data to A Bus 
| x [input | Real-Time A Data to B Bus 
| =x [input | Stored A Data to B Bus 
Store A in both Registers 


Real-Time B Data to A Bus 


Cee ome Oe Oe OO ee Oe 0 Oe 0 


Store B in both Registers 


Stored A Data to B Bus 


H and Stored B Data to A Bus 


x 
~ 
- 


. Note 3: The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, ie., data at 


the bus pins will be stored on every low-to-high transition on the clock inputs. 


Note 4: Select contro! = L; clocks can occur simultaneously 
Select control = H; clocks must be staggered in order to load both registers. 


H = High Logic Level, L = Low Logic Level, X = Don't Care (Either Low or High Logic Levels, including transitions), H/L = Either Low or High Logic Level 
excluding transitions, T = Positive-going edge of pulse. 


Logic Diagram 
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TO SEVEN OTHER CHANNELS : 
TL/F/10233-2 
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National 
Semiconductor 


DM74ALS652 


Octal TRI-STATE® Bus Transceiver and Register 


General Description 


This device incorporates an octal transceiver and an octal 
D-type register configured to enable transmission of data 
from bus to bus or internal register to bus. 


This bus transceiver features totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high level logic drive provide this device with the 
capability of being connected directly to and driving the bus 
lines in a bus organized system without need for interface or 
pull-up components. They are particularly attractive for im- 
plementing buffer registers, |/O ports, bidirectional bus driv- 
ers, and working registers. 


The registers in the AS652 are edge-triggered D-type flip- 
flops. On the positive transition of the clock (CAB or CBA), 
the input data is stored into the appropriate register. The 
CAB input controls the transfer of data into the A register 
and the CBA input controls the B register. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data and a high level selects 


Connection Diagram 
Veg CBA SBA GBA B1 B82 


CAB SAB GAB At! 


stored data. The select controls have a “make before 
break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween stored and real-time data. 

The enable (GAB and GBA) control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internal stored data 
transfer to bus A and/or B. 


Features 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m TRI-STATE buffer-type outputs drive bus lines directly 

m Independent registers and enables for A and B buses 

@ Multiplexed real-time and stored data 


BS B4 BS B6 B7 88 


A2 AS A&4& AS AB AZ AB GND 


TL/F/9174~1 


Order Number DM74ALS652N or DM74ALS652WM 
See NS Package Number M24B or N24A 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

input Voltage beyond which the safety of the device cannot be guaran- 

Control Inputs 7V teed. The device should not be operated at these limits. The 

I/O Ports 5.5V parametric values defined in the “Electrical Characteristics” 

: ‘ , table are not guaranteed at the absolute maximum ratings. 
Operating Free-Air Temperature Range _ - Le Sa . 7 

DM74ALS 0°C to +70°C The “Recommended Operating Conditions” table will define 


the conditions for actual device operation. 
Storage Temperature Range —65°C to + 150°C 


Typical 03, 
N Package 44.5°C/W 
M Package : 80.5°C/W 


Recommended Operating Conditions 


DM74ALS652 
Symbol Parameter 


ee ne 


Data Setup Time, A before CAB or 10T 
B before CBA 

Data Hold Time, A after CAB or ot 
B after CBA 


Free Air Operating Temperature ae 


T = with reference to the low to high transition of the respective clock. 


Electrical Characteristics over recommended free air temperature range 


Symbol Test Conditions 
Input Clamp Voltage Voc = Min, || = —18mA 
High Level Output Voc = 4.5V to5.5V } low = —0.4 mA 


Voltage Voc = Min 


Low Level Output Voc = Min 
Voltage 

Input Current at Max Voc = Max 
Input Voltage 


Low Level Input Voc = Max, 
Current V, = 0.4V (Note 1) 
Supply Current Voc = Max 


Note 1: For !/O ports the TRI-STATE output currents (loz}y and Ioz;) are included in the liq and I, parameters. 
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Switching Characteristics over recommended operating free air temperature range 


From (Input) DM74ALS652 

teLH Propagation Delay Time Voc = 4.5V to 5.5V, CBA or CAB 10 ae 
Low to High Level Output C. = 50 pF, toAorB 

tPHL Propagation Delay Time Ry = Re = 500, CBA or CAB 7 oe 
High to Low Level Output Ta = Min to Max toAorB 

tpLy Propagation Delay Time AorB to be 
Low to High Level Output BorA 

tPHL Propagation Delay Time AorBto 12 Be 

High to Low Level Output BorA 













(Note 1) 

























































teLHy Propagation Delay Time 
Low to High Level Output SBA or SAB 
(with A or B toAorB Ne ee ne 
Low) (Note 2) 

tPHL Propagation Delay Time 
High to Low Level Output SBA or SAB 20 ba 
(with A or B toAorB 
Low) (Note 2) 

tepLH Propagation Delay Time 
Low to High Level Output SBA or SAB 25 ae 
(with A or B toAorB 
High) (Note 2) 

teyL Propagation Delay Time 
High to Low Level Output SBA or SAB Ae 
(with A or B toAorB 


High) (Note 2) 
tpzH Output Enable Time 
to High Level Output 
tpz Output Enable Time 
to Low Level Output 
tpHz Output Disable Time 
from High Level Output 
tpLz Output Disable Time 
from Low Level Output 


tpZH Output Enable Time 
to High Level Output 


GBA to aa 
A 

GAB to Ee 
B 


tpze Output Enable Time 
to Low Level Output 








tpHz Output Disable Time GAB to 1 10 om 
from High Level Output B 
tpLz Output Disable Time 


from Low Level Output 


GAB to 2 fis 
B 
Note 1: See Section 1 for test waveforms and output load. 


Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Function Table 
Inputs Data I/O (Note 3) 
Ai thru A& B1 thru B8 
Not Specified Store A, Hold B 
Store B, Hold A 
Store A and B Data 
Input isolation, Hold Storage 


Operation or Function 


Not Specified 
Input 
Input 

Output Input Real-Time B Data to A Bus 
Input Stored B Data to A Bus 

Output Real-Time A Data to B Bus 

Output Stored A Data to B Bus 

(Note 4 Output Store A in both Registers 


L X (Note 4) Output Input Store B in both Registers 
Note 3: The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at 
the bus pins will be stored on every low-to-high transition on the clock inputs. 

Note 4: Select contro! = L; clocks can occur simultaneously 

Select control = H; clocks must be staggered in order to load both registers. 
H = High Logic Level, L = Low Logic Level, X = Don’t Care (Either Low or High Logic Levels, including transitions), H/L = Either Low or High Logic Level 
excluding transitions, T = Positive-going edge of pulse. 


Input 
Input 


ps es Oe Os Oe Oe 0 ee 


Logic Diagram 
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TO SEVEN OTHER CHANNELS 
TL/F/9174-2 
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National 
Semiconductor 


DM74ALS689 8-Bit Comparator 


General Description 


This comparator performs an ‘“‘equal to” comparison of two 
eight-bit words with provision for expansion or external en- 
abling. The matching of the two 8-bit inputs plus a logic 
LOW on the EN input produces the output A = B. The 
ALS689 has an open collector output for wire AND cascad- 


ing. 


Connection Diagram 


Features 

B Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

w Functionally and pin for pin compatible with LS family 
TTL counterpart 

m@ Improved output transient handling capability 


Dual-in-Line Package 


Bg 


N By Ay By 


Ag Bs 


Aa Bo Ag 83 GO 
TL/F/6238-1 


Order Number DM74ALS689WM or DM74ALS689N 
See NS Package Number M20B or N20A 


Function Table 


H = High Level, L = Low Level, X = Don’t Care 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Off State Output Voltage 


Operating Free Air Temperature Range 
DM74ALS 


Storage Temperature Range 
Typical Oy, 

N Package 

M Package 


7V 
7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


62.0°C/W 
82.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


| Parameter | Conditions, 
Input Clamp Voltage Voc = 4.5V, || = —18mA 
High Level Output Current Voc = 5.5V, Vou = 5.5V 


Low Level Output Voc = 4.5V 
Voltage 


Noo 8 SV. Milt TV 
Yoo Sav Vin = ORY 
Voo = 5:5V (Note 1) 


Note 1: Ic¢ is measured with EN grounded, A and B inputs at 4.5V. 
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lo. = 12 mA 
lo. = 24mA 





689 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


ameter | Gonations 
Propagation Delay Time Vec = 4.5V to 5.5V 
Low to High Level Output CL = 50 pF 


Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





Logic Diagram 


TL/F/6238-2 
*Output is open collector 
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National 
Semiconductor 


DM54ALS804A/DM74ALS804A Hex 2-Input NAND Driver 


General Description Features 
These devices contain six independent 2-input drivers, each = _™ Switching specifications at 50 pF 
of which performs the logic NAND function. @ Switching specifications guaranteed over full tempera- 
ture and Vcc range 
m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
@ Functionally and pin for pin compatible with Schottky 
and fow power Schottky TTL counterpart 
@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-In-Line Package 


38 3Y 
TL/F/6239-1 


Order Number DM54ALS804AJ, DM74ALS804AWM or DM74ALS804AN 
See NS Package Number J20A, M20B or N20A 


Function Table 


igh Logic Level 
= Low Logic Level 
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Absolute Maximum Ratings 


If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 


vpos 


parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air Temperature Range 
DM54ALS 
DM74ALS 


Storage Temperature Range 


Typical 65a 
N Package 
M Package 


—55°C to + 125°C 
O°C to + 70°C 


—65°C to + 150°C 


58.0°C/W 
78.0°C/W 


Recommended Operating Conditions 


[High LovelinputVotage | 2 | 
Low Levelinputvottage | iY 
High Level Ouput Curent’ | i 
Low Level Output Curent | it 
[Free Air Operating Temperature | —s5 | 


*Applies for the DM74ALS804-1 option only. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol Conditions | min | ty 
Vik - Input Clamp Voltage Voc = 4.5V, 1) = —18mA P| 
High Level Output lon = —0.4 mA, Voc = 4.5V to §.5V 


Voltage lon = —3mMA, Vcc = 4.5V 


p 
Low Level Output Voc = 4.5V | 54/74ALS El 3 


lo. = 12 mA 


74ALS 
lo. = 24mA 


Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 

High Level Input Current Voc = 5.5V, Vip = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V V, =O0V, Outputs High 


V, = 4.5V, Outputs Low 
Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parmeter | contin 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry, = 200002 


Propagation Delay Time CL = 15pF 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Voltage 





805A 


National 
Semiconductor 


DM74ALS805A Hex 2-Input NOR Driver 


General Description Features 
This device contains six independent 2-input drivers, each = Switching specifications at 50 pF 
of which performs the logic NOR function. a Switching specifications guaranteed over full tempera- 
ture and Vcc range 
m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
m@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 
Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-In-Line Package 


TL/F/6240-1 


Order Number DM74ALS805AWM or DM74ALS805AN 
See NS Package Number M20B or N20A 


Function Table 


igh Logic Level 
= Low Logic Level 
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Absolute Maximum Ratings 


Supply Voltage f 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V paren sind the sed cones piss pi ae 
: : teed. The device should not be operated at these limits. The 
ae ea mae Vemmper altura: Hange 0°C to +70°C parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical Oya the conditions for actual device operation. 
N Package 58.0°C/W 
M Package 78.0°C/W 


vs08 


Recommended Operating Conditions 


DM74ALS805A 
Saude | Min | Nom | Max 


Supply Voltage a 
High Level Input Voltage = a ee eee 


Low Level Input Voltage ee. ee ee eee 
High Level Output Current a, ee eee 
| LowLevelOutputcurent =| | Tt 
| FroeAirOperatingTemperature | oo =| | 


*Applies for the DM74ALS805-1 option only. 





Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol | ____Parameter__——|_—Conditions, | min | Typ | Max | units 

Vic___| InputGlampVottage | Voo=4svin=-tema | || 42 | 
High Level Output == | Ion = ~O.4mAVoc=45Vt055V | Voo~2 | | 
me | ton=-3mAVoo=4sv | 24 | 

[ows teavoo= sey Te 

Low Level Output Voo = 4.5V Ee 

= eet 

ame Voltage 

| High Level Input Current | Voc=55V,Vn=27—V =o] tid Lt 

| LowLevelinputCurrent | Voc=55V.Vu=o4v | || 0 | 

| Output Drive Curent | Voo=58V.Vo=226V | =90 || = 192 

poe fe | M=45V,Outpustow | | 8 | 14 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


eames | exmtons in| 
aadiias | Min | Max | 





Propagation Delay Time Vec = 4.5V to 5.5V 
Low to High Level Output R, = 5009 
Propagation Delay Time OG, = 50 pF 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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808A 


National 
Semiconductor 


DM74ALS808A Hex 2-Input AND Driver 


General Description 


These devices contain six independent 2-input drivers, each 
of which performs the logic AND function. 


Connection Diagram 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

gw Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


ty 2A 2B 


ey 3A 38 
TL/F/6241-1 


Order Number DM74ALS808AWM or DM74ALS808AN 
See NS Package Number M20B or N20A 


Function Table 


igh Logic Level 


= Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage IV 
Input Voltage 7V 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical @j4 
N Package 
M Package 


O°C to + 70°C 
—65°C to + 150°C 


58.0°C/W 
78.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Parameter 


Supply Voltage 

High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 


Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


DM74ALS808A 


Ree es eee Sa 
ee (ae (es 
Me | 
a a ee a es ee 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter 


ViK Input Clamp Voltage 


Voltage 


lou = Max, Voc = 4.5V 


Low Level Output 
Voltage 


Voc = 4.5V 


Input Current at Max 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


Supply Current Voc = 5.5V 


Conditions 
Voc = 4.5V, 1 = -18mA 


High Level Output lon = —0.4mA, Voc = 4.5t05.5V] Voc -2 | 
lon = —3mMA, Voc = 4.5V 


= 
. Py 


Vcc = 5.5V, Vin = 7V 


Voc = 5.5V, Vip = 2.7V 
Voc = 5.5V, Vit = 0.4V 
Voc = 5.5V, Vo = 2.25V 


| min | typ 
ares asl 
fae al 
| 





0.25 


lop = 12mA 
lo. = 24mA 


4.5 


—112 


—1.2 
0.4 
0.5 
0.1 
20 

7 


Outputs High 


Outputs Low 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


DM74ALS808A 


Voc = 4.5V to 5.5V 
R_ = 5000, C, = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 
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810 


National 
Semiconductor 


DM74ALS810 
Quad 2-Input Exclusive-NOR Gate 


General Description m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


This device contains four independent gates, each of which = Functionally and pin for pin compatible with Schottky 
performs the logic exclusive-NOR function. and ow power Schottky TTL counterpart 
@ Improved AC performance over Schottky and low pow- 
Features a er Schottky counterparts 
™ Switching specifications at 50 pF 
m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 
A3- Y3 


Al 81 Y1 A2 B2 GND 
TL/F/6714-1 


Order Number DM74ALS810M or DM74ALS810N 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical Oya 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


87.0°C/W 
117.2°C/W 


Recommended Operating Conditions 


DM74ALS810 
Parameter 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Low Level Output Current i re 
FreeAirOperating Temperature | oo | 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Typ 
ae ee (Note 1) a 


Input | inputClamp Voltage Voltage 
High Level Output 


| Vcc =Min=—18mA = Min, |; = -—18mA 


3.4 


Voc = 4.5V to 5.5V, lon = Max, a 
faa Vie = Mex, Vint? Min aa 


Voltage 


Low Level Output 


Voltage Vin = Min 


Input Current at Max Voc = Max, Vi = 7V 
igiiaaieneieal Voltage 


| High Level Input Current _ Level Input Current 


Voc = Max, V| = 2.7V 


Low Level Input Current Voc = Max, V; = 0.4V 
Output Drive Current Voc = Max, Vo = 2.25V 


Supply Current with Vcc = Max (Note 2) 
Outputs Low 
Supply Current with Vcc = Max (Note 3) 
Outputs High 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C 


Voc = Min, Vi, = Max lu=4ma |__| _oas_| 04 | 
jto=ema | | 03s | 0s 


eevee ieee Ae 
-—_} __| =o | 
2 





Note 2: Icc. is measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. 


Note 3: IccH is measured with all inputs at 4.5V and all outputs open. 
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O18 





810 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Switching Characteristics over recommended operating free air temperature range 


Propagation Delay Time 

Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Other input Low 
Voc = 4.5V to 5.5V 
R, = 5000 

Cy = 50 pF 


Other input High 
Voc = 4.5V to 5.5V 
R, = 5002 

C, = 50 pF 
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National 
Semiconductor 


DM74ALS811 Quad 2-Input Exclusive-NOR 
Gate with Open-Collector Outputs 


General Description Features 
This device contains four independent gates, each of which ™ Switching specifications at 50 pF 
performs the logic exclusive-NOR function. The open-col- ms Switching specifications guaranteed over full tempera- 
lector outputs require external pull-up resistors for proper ture and Vcc range 
logical operation. m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
Pull-Up Resistor Equations B Functionally and pin for pin compatible with Schottky 
: and low power Schottky TTL counterpart 
= Vcc (Min) — Von m Improved AC performance over Schottky and low pow- 
Nq (lon) + Noa (tH) er Schottky counterparts 


— Veo (Max) — Voi 

lo — Na (li) 
Ny (lon) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lH) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (hi) = total maximum input low current for all 
inputs tied to pull-up resistor 


RMIN 


Connection Diagram 


Dual-in-Line Package 


Al Bt Y1 A2 B2 Y2 
TL/F/6715—1 


Order Number DM74ALS811M or DM74ALS811N 
See NS Package Number M14A or N14A 


Function Table 


igh Logic Level 





ow Logic Level 
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811 


Absolute Maximum Ratings 
Supply Voltage 


Input Voltage 

Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical Oj, 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


87.2°C/W 
117.2°C/W 


Recommended Operating Conditions 


Symbol 


Parameter 


Input Clamp Voltage Vcc = Min, || = —18mA 


Voc = Min, Vo = 5.5V 
Vit = Max, Viq = Min 


‘lo = 8mA 


High Level Output Current 


Low Level Output 
Voltage 


Input Current at Max Voc = Max, Vin = 
Input Voltage 


High Level Input Current Voc = Max, Viyq = 2.7V 
Low Level Input Current Voc = Max, V; = 0.4V 


Supply Current with Voc = Max (Note 2) 
Outputs Low 
Supply Current with Voc = Max (Note 3) 
Outputs High 


Note 1: All typicals are at Voc = 5V, Ta = 25°C. 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS811 


Typ 
(Note 1) 


7V 


0.25 
0.35 





Note 2: Icco_ is measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. 


Note 3: IcocH is measured with all inputs at 4.5V and ail outputs open. 
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LL8 


Switching Characteristics over recommended operating free air temperature range 


Propagation Delay Time Other Input Low 
Low to High Level Output Voc = 4.5V to 5.5V 
Propagation Delay Time Re = 5002 

High to Low Level Output C, = 50 pF 
Propagation Delay Time Other Input High 
Low to High Level Output Voc = 4.5V to 5.5V 
Propagation Delay Time RL . 5000. 

High to Low Level Output C, = 50 pF 
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832A 


National. 


Semiconductor 
DM74ALS832A Hex 2-Input OR Driver 


General Description 


This device contains six independent drivers, each of which ™ Switching specifications at 50 pF 


performs the logic OR function. 


Connection Diagram 


Features 


m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process . 

@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 





Function Table 


1B ly 


2A 28 2Y 3A 3B ay GND 


TL/F/6242-1 


Order Number DM74ALS832AWM or DM74ALS832AWN 
See NS Package Number M20B or N20A 





igh Logic Level 


Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 


Input Voltage 

Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical 65, 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


58.0°C/W 
78.0°C/W 


Recommended Operating Conditions 


Parameter 


[Free Ar Operating Temperaure [0 | +. 7 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol | Parameter | Conaions, =| Min_ | Typ | Max | Units 


ViK 


High Level Output 
Voltage 


lou = Max, Vcc = 


Poa | 
Voo=48V | i=i2ma | | | on | 
| lo =24ma | os | os _ 


Low Level Output 
Voltage 

Input Current @ Max Voc = 5.5V, Vin = 7V 

input Voltage 


eee eee an a aS 


Low Level Input Current 


Supply Current 


4.5V 


Voc = 5.5V, Vit = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 
Vi=45V,OupusHigh | | 6 | 9 | 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS832A 


|_Input Clamp Votage | Voo=45vn= tama | |= | 
| lon = -04mAVoo=45vt058V | Voo~2 | | 


lon = —3mMA, Voc = 4.5V 


ee ee 


0.1 


a ae 
ae [ae | 


| Mi=OV,Outpustow | | 96 | 16 | 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


| Peametr | oatons Sim 
Parameter 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V 
Ry = 5009, CL = 50 pF 





Ves 





873B 


National 
Semiconductor 


DM74ALS873B 


Dual 4-Bit D-Type Transparent Latch 


with TRI-STATE® Outputs 


General Description 


This dual 4-bit register features totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |/O ports, bidirectional 
bus drivers, and working registers. 

The eight latches of the ALS873B are transparent D-type 
latches. While the enable (G) is high the Q outputs will fol- 
low the data (D) inputs. When the enable is taken low the 
output will be latched at the level of the data that was set 
up. 

A buffered output contro! input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ TRI-STATE buffer-type outputs drive bus lines directly 

m Space saving 300 mil wide package 


Dual-In-Line Package 


102 103 


L 
6 Q GQ 6 a 
CLR D OC} |cLRD oc 
wn unl 
a EP Gea 


1D2 1D3 104 


ia a ia 

GQ a) 6 Q 

cir D oc} [curd oc} Fcir D oc 
1 an Ltt au 
or 


201 202 203 204 





TL/F/6243-1 


Order Number DM74ALS873BWM or DM74ALS873BNT 
See NS Package Number M24B or N24C 
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Absolute Maximum Ratings 
Supply Voltage 7V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 


aeZ8 


Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 


Operating Free Air Temperature Range 
DM74ALS 


Storage Temperature Range 


teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


0°C to + 70°C 
—65°C to + 150°C 


Typical 03,4 
N Package 
M Package 


51.0°C/W 
86.5°C/W 


Recommended Operating Conditions 


Vcec Supply Voltage 45 
ViIH High Level Input Voltage 2 


DM74ALS873B 


oa 
(on) 


Pulse Width 0 
18 
ty 
TA 


The (1) arrow indicates the negative edge of the enable is used for reference. 


‘| 
Rip P 
@ 


~ 
o 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol | Parameter, ~—|_—Coniions, 
Vik Input Clamp Voltage Voc = 4.5V, lt) = —18mA 


High Level Output 
Voltage 


lon = —400 pA 


Voc = 4.5V to 5.5V 
lop = 12 mA 


Low Level Output Voc = 4.5V 

Voltage ViH = 2V lo. = 24mA 
Input Current @ Max. Voc = 5.5V, Vin = 7V 

Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Vcc — 2 





Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 





Vec = 5.5V, Vin = 2V 
Vo = 2.7V 


Voc = 5.5V, Vip = 2V 


Vo = 0.4V 

Vcc = 5.5V Outputs High 

Outputs Fem 
Outputs Disabled 


ie) 


| | fo) | 
psy a Ko) : = 


ho 
Oo 


— | oo iee) a 
Lye) 
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873B 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


DM74ALS873B 
Symbol Parameter Conditions Units 
teLH Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R, = 5002 
teHL Propagation Delay Time CG. = 50 pF Data 
High to Low Level Output 
tpLH Propagation Delay Time Enable 
Low to High Level Output 
teHL Propagation Delay Time 
High to Low Level Output 
tpzH Output Enable Time Output 
to High Level Output Control 
tez. Output Enable Time Output 
to Low Level Output Control! 
tpHz Output Disable Time Output 
from High Level Output Control 


tpLz Output Disable Time Output 
from Low Level Output Control 


tPHL Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Logic Diagram 


1 ENABLE 


1 OUTPUT 
CO 


204 


2 CLEAR 


2 OUTPUT 
CONTROL 


2 ENABLE 
TL/F/6243-2 
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874B 


National 
Semiconductor 


DM74ALS874B Dual 4-Bit D-Type Edge-Triggered 
Flip-Flop with TRI-STATE® Outputs 


General Description 


These dual 4-bit registers feature totem-pole TRI-STATE 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, |/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the ALS874B are edge-triggered 
D-type flip-flops. On the positive transition of the clock, the 
Q outputs will be set to the logic states that were set up at 
the D inputs. 


A buffered output control input can be used to place the: 


eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ TRI-STATE buffer-type outputs drive bus lines directly 

m Space saving 300 mil wide package 

m Asynchronous clear 


Dual-in-Line Package 


ux ? cl 
pa Tr oc 7 0 -F CL 


104 


x? cx ° 
ao oc} [cro oc 
ie 


at 202 
TL/F/6244-1 


Order Number DM74ALS874BWM or DM74ALS874BNT 
See NS Package Number M24B or N24C 
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Absolute Maximum Ratings 
Supply Voltage 


Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 0), 
N Package 
M Package 


7V 
7V 
5.5V 


0°C to + 70°C 
—65°C to + 150°C 


51.0°C/W 
86.5°C/W 


Recommended Operating Conditions 


Symbol! Parameter 


Supply Voltage 
High Level! Input Voltage 


Voc 


Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 
Clock Frequency 

Width of Clock Pulse 


Width of Clear Pulse 

Data Setup Time 

Data Hold Time 

Clear Inactive 

Free Air Operating Temperature 


tsu 
TA 


The (fT) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, T 


Vik 


Vou High Level Output 


Voltage Vit = Vit Max 


Voc = 4.5V to 5.5V lon = —400 pA 


Low Level Output 
Voltage 


Input Voltage 


Voc = 5.5V, Vin = 2V 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


Vo = 2.7V 


Vo = 0.4V 


Voc = 5.5V 
Outputs Open 








Voc = 5.5V, Vin = 2V 
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Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS874B 
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Switching Characteristics over recommended operating free air temperature range (Note 1). 


Maximum Clock Frequency Vec = 4.5V to 5.5V iS | 


Propagation Delay Time Ai = 500.2, C, = 50 pF Clock Any Q 
Low to High Level Output 
Propagation Delay Time Clock Any Q 
High to Low Level Output 


Output Enable Time Output Any Q 
to Low Level Output Control 

Output Disable Time Output AnyQ 
from High Level Output Control 

Output Disable Time Output AnyQ 
from Low Level Output Control 
Propagation Delay Time Clear AnyQ 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


| 30 | Mae | 
ae ee] 
Output Enable Time Output Any Q 4 18 
to High Level Output Control 
[oa aa | 
Evra 


Function Table 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 


Z = High Impedance State 
Qo = Previous Condition of Q 
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arZs 


Logic Diagram 


1 CLOCK 


t OUTPUT 
CONTROL 


1CiR 


204 
2CLR 


2 OUTPUT 
CONTROL 


2 CLOCK 
TL/F/6244-2 
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876A 


National | 
Semiconductor 


DM74ALS876A Dual 4-Bit D-Type 
Edge-Triggered Flip-Flop with TRI-STATE® Outputs 


General Description 


These inverting dual 4-bit registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, |/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the ALS876A are edge-triggered in- 
verting D-type flip-flops. On the positive transition of the 
clock, the Q outputs will be set to the complement of the 
logic states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


Connection Diagram 


state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

m@ Switching specifications at 50 pF 

& Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m TRI-STATE buffer-type outputs drive bus fines directly 

@ Space saving 300 mil wide package 

m Asynchronous preset 


Dual-In-Line Package 


Veo 1CLK 


Q Q Q Q 

CLK CLK CLK CLK 

PRE D OC] [PRED OC} |PRE D OC} |PRED OC 
an oa i 


oma © eam © ecm 





102 103 - 1D4 


IV, e 
a a a Y 
Q Q Q 
CLK CLK CLK 
PRED OC] JPRE D OC] |PRE D OC 
an an a 
iS Ca eS 


201 202 
TL/F/6245—1 


Order Number DM74ALS876AWM or DM74ALS876ANT 
See NS Package Number M24B or N24C 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 03, 
N Package 
M Package 


7V 
7V 
5.5V 


0°C to + 70°C 
—65°C to + 150°C 


51.0°C/W 
86.5°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Supply Voltage 

High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 
Clock Frequency 

Width of Clock Pulse 


Voc 
Vin 
Vit 
IOH 
lon 
foLk 
twcLk 


Low 
Low 


— 
ola a rm |> 
= => « ol on 


twpRE Width of Preset Pulse 
tsy Data Setup Time 

ty Data Hold Time 
Preset Inactive 

Free Air Operating Temperature 


tsu 
Ta 


, 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS876A 


“N 
oO 


oln |! 
oja | 
fon) 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol 
Vik Input Clamp Voltage 


High Level Output 
Voltage 


Voc = 4.5V, |) = 


Voc = 4.5V 
Vit = ViL Max 





Voc = 4.5V 
ViH = 2V 


Low Level Output 

Voltage 

Input Current @ Max. Voc = 5.5V, Vip = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level !nput Current Voc = 5.5V, Vip = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


loZH Off-State Output Current 
High Level Voltage Applied 
lozL Off-State Output Current 


Low Level Voltage Applied 
Supply Current 


Vo = 2.7V 


Vo = 0.4V 


Voc = 5.5V 
Outputs Open 


loc 


4 
< 
Bo 


8 oo 
a ie) 
oO 


—18mA 


Voc = 4.5V to 5.5V 


Voc = 5.5V, Vin = 2V 


Voc = 5.5V, Vin = 2V 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Maximum Clock Frequency Voc = 4.5V to 5.5V an ae 
Propagation Delay Time RL = 5002 Clock AnyQ 
Low to High Level Output GL = 50 pF 

Propagation Delay Time Clock AnyQ 
High to Low Level! Output 

Output Enable Time Output AnyQ 
to High Level Output Control 


DM74ALS876A 


To 


Output Enable Time Output AnyQ 

to Low Level Output Control 

Output Disable Time Output AnyQ 

from High Level Output Control! 

Output Disable Time Output AnyQ 

from Low Level Output Control 
_Propagation Delay Time AnyQ 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


| Min | Max _| 
Es a 
ace 


Function Table 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High impedance State 

Qo = Previous Condition of Q 
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V9Z8 


Logic Diagram 


V CLOCK 


1 OUTPUT 
CONTROL 


1 PRE 


204 
2 PRE 


2 OUTPUT 
CONTROL 


2 CLOCK 
TL/F/6245~2 
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880A 


National 
Semiconductor 


DM74ALS880A 


Dual 4-Bit D-Type Transparent Latch 


with TRI-STATE® Outputs 


General Description 


These dual 4-bit registers feature totem-pole TRI-STATE 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight inverting latches of the ALS880A are transparent 
D-type latches. While the enable (G) is high the Q outputs 
will follow the complement of the data (D) inputs. When the 
enable is taken low the output will be latched at the comple- 
ment of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

@ Switching specifications at 50 pF 

B& Switching specifications guaranteed over full tempera- 
ture and Vcc range 

g Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

mg TRI-STATE buffer-type outputs drive bus lines directly 

m Space saving 300 mil wide package 


Dual-In-Line Package 


GQ GQ G Q GQ 
PRE D OC] {PRED OC} [PRED OC] [PRED OC 
an aa za aa 

» 





1PRE 10C 1D1 1D2 1D3 1D4 


= a - = ENABLE 
201 202 203 204 2G 


GQ G Q G Q 
PRE D OC} [PRE D OC} |PRE D OC 
as aR =n 


2PRE 


ml 
G Q 
a 


oc 
= 
= 


201 202 2D3 204 20€ GND 
TL/F/6248-1 


Order Number DM74ALS880AWM or DM74ALS880ANT 
See NS Package Number M24B or N24C 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical @ja 
N Package 
M Package 


5.5V 


0°C to + 70°C 
—65°C to + 150°C 


51.0°C/W 
86.5°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Voc Supply Voltage 
Vi 
Vit 


lou 


High Level Input Voltage 
Low Level Input Voltage 
High Level! Output Current 
Low Level Output Current 
Pulse Width Enable High 


Preset Low 


Data Setup Time 
Data Hold Time 
Free Air Operating Temperature 


The (1) arrow indicates the negative edge of the enable is used for reference. 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS880A 


= 


= > 
po | 
AN 
o> 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 
Vik Input Clamp Voltage 


High Level Output 
Voltage 


Voc = 4.5V 
Vit = Vit Max 





Voc = 4.5V 
Vin = 2V 


Low Level Output 
Voltage 

Input Current @ Max 
Input Voltage 

High Level Input Current 


Low Level Input Current 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


10ZH 
Vo = 2.7V 


lozt 
Vo = 0.4V 


Voc = 5.5V 
Outputs Open 


loc Supply Current 


Voc = 5.5V, Vin = 
Voc = 5.5V, Vit = 


Voc = 4.5V, 1) = —18mA 


Voc = 4.5V to 5.5V 


| 
= 
Nh 
3 
> 


Voc = 5.5V, Vin = 7V 


mfojoa : 
oO;o];h 

ie) 

oO 


Voc = 5.5V, Vip = 2V 


Voc = 5.5V, Vip = 2V 
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2.7V 
0.4V 


RG 
< 
nol 


nm 


lon = Max 
low = —400 pA 
lou = 

lo. = 24mA 


Dw) 
nn 


o 
w 
a 


ye) 
oO 


Nh 
a 


Outputs High 
Outputs Low 
Outputs Disabled 


ise) 
wo 


| | o lolo | 
ay ‘ ofS 
N 9° = loalp 
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Switching Characteristics over recommended operating free air temperature range (Note 1): 


tpLH Propagation Delay Time Vcc = 4.5V to 5.5V Data AnyQ 
Low to High Level Output R, = 5000 

t p ; ;' CL = 50 pF 5 
High to Low Level Output 


a 
° 


he) = 
+ - 


tpLH Propagation Delay Time Enable Any@ 
Low to High Level Output 

tPHL Propagation Delay Time ' Enable Any Q 
High to Low Level Output , 

tPZH Output Enable Time Output AnyQ P 
to High Level Output Control 

tpzL Output Enable Time Output AnyQ 
to Low Level Output Control 

tpHz Output Disable Time Output AnyQ 
from High Level Output Control 

tpLz Output Disable Time Output AnyQ 17 
from Low Level Output Control 

tPHL Propagation Delay Time Preset Any Q 44 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


xIrmremn 


H 
L 
L 
L 
L 


Ol 
So 


L = Low State, H = High State, X = Don't Care 
Z = High Impedance State 
Qo = Previous Condition of O 
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1000A 


National 
Semiconductor 


DM74ALS1000A 
Quadruple 2-Input NAND Buffer 


General Description Features 
These devices contain four independent 2-input buffer/driv- | ™ Switching specifications at 50 pF 
ers, each of which performs the logic NAND function. The’ | Switching specifications guaranteed over full tempera- 
*ALS1000A is a buffer/driver version of the ’ALSOOA. ture and Vcc range 
mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
m Improved line receiving characteristics 


Connection Diagram 


Dual-in-Line Package 
Veco 4B 4A 4Y 3B 3A 3Y 


1A 1B 1v 2A 2B 2¥Y GND 
TL/F/6249-1 


Order Number DM74ALS1000AM or DM74ALS1000AN 
See NS Package Number M14A or N14A 


Function Table 


= High Logic Level 
= Low Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 7V beyond which the eins of the shit cannot S guaran- 

F : teed. The device should not be operated at these limits. The 

Seay MeTempetaiure Hanae 0°C to +70°C parametric values defined in the “Electrical Characteristics” 

table are not guaranteed at the absolute maximum ratings. 

Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will detine 

Typical 65, the conditions for actual device operation. 

N Package 83.0°C/W 
M Package 114.0°C/W 


Recommended Operating Conditions 


| Parameter | le 
Parameter 


Le) 


NI 


| 
oj;an/ 
ron) 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Input Clamp Voltage Voc = 4.5V, 1) = —18mA 


High Level Output Voc = 4.5V loH = Max 24 
Voltage Vit = Vi Max : 


° =i 
me) 


Voc = 4.5V to 5.5V 
Input Voltage 


Low Level Input Current Voc = 5.5V, Vi_ = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V —30 


Supply Current with Voc = 5.5V, Vi = OV 

Outputs High woe ie 
Supply Current with Voc = 5.5V, V, = 4.5V 
Outputs Low 


Parameter 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry, = 5002 
Propagation Delay Time CL = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


25 
35 


ica 
mee 
eee 
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1002A 


National 
Semiconductor 


DM74ALS1002A 
Quadruple 2-Input Positive-NOR Buffer 


General Description Features 
This device contains four independent 2-input buffers, each = ™ Switching specifications at 50 pF 
of which performs the logic NOR function. The ‘ALS1002A =m Switching specifications guaranteed over full tempera- 
is a buffer verision of the 'ALSO2. ture and Vcc range 
mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
m Improved line receiving characteristics 


Connection Diagram 


Dual-In-Line Package 
83 A3 


y1 Al 81 Yy2 A2 B2 GND 
TL/F/6250~1 


Order Number DM74ALS1002AM or DM74ALS1002AN 
See NS Package Number M14A or N14A 


Function Table 


= High Logic Level 
= Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 


Operating Free Air Temperature Range 
DM74ALS 


Storage Temperature Range 
Typical 6), 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


V200} 


83.0°C/W 
114.0°C/W 


N Package 
M Package 


Recommended Operating Conditions 


DM74ALS1002A 


Parameter 


[tow tevelinputvotage | | _*i| ea _ 
High Level Outputcurent 4p —SCS—*dCSC*dC mn 
[tow Level ouputCurens =| S| id 
[Free Ar Operating Temperature | 0 | + 70+ 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 26°C. 


Symbol | __Parameter_ —|_— Conditions =| Min’ | Typ | Max | Units 
Vik Input Clamp Voltage Voc = 4.5V, I = —18mA a 
a ie 





Voltage Vit = Vip Max 
Mec at so ane eee 


Voc = 5.5V, Vin = 2.7V 


Voc = 5.5V, Vit = 0.4V 
Vcc = 5.5V, Vo = 2.25V 
Voc = 5.5V, Vi = OV 





Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 

High Level Input Current 
Low Level Input Current 
Output Drive Current 


Supply Current with 
Outputs High 


Supply Current with 
Outputs Low 


ICcH 


IocL Voc = 5.5V, Vj = 4.5V 


Voc = 4.5V to 5.5V 
Ri = 5002 


Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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1003A 


National 
Semiconductor 





DM74ALS1003A Quadruple 2-Input NAND Buffer 


with Open-Collector Outputs 


General Description 


This device contains four independent 2-input buffers, each 
of which performs the logic NAND function. The outputs 
require an external pull-up resistor for proper logical opera- 
tion. The ’ALS1003A is a buffer version of the ’ALSO3A. 


Pull-Up Resistor Equations 


Rake Voc (Min) — Vou 
Ny (lou) + Na (lH) 


— “oc (Max) ~ Voi 

lo. — No (iD 
Ny (low) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lj) = total maximum input high current for all 
inputs tied to pull-up resistor 


Ng (lL) = total maximum input low current for all 
inputs tied to pull-up resistor 


RMIN 


Connection Diagram 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with LS TTL 
counterpart 

m Improved line receiving characteristics 


Dual-in-Line Package 


Al B1 Y1 A2 


B2 Y2 GND 
TL/F/6251-1 


Order Number DM74ALS1003AM or DM74ALS1003AN 
See NS Package Number M14A or N14A 


Function Table 


igh Logic Level 


ow Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V een li the cate a nes cannot od gel 
. teed. The device should not be operated at these limits. The 
eOcai es oe WV parametric values defined in the “Electrical Characteristics” 
; . table are not guaranteed at the absolute maximum ratings. 
Operating Free Air Temperature Range The “Recommended Operating Conditions” table will define 
DM74ALS 0°C to + 70°C the conditions for actual device operation. 
Storage Temperature Range —65°C to + 150°C 
Typical 05, 
N Package 83.0°C/W 
M Package 114.0°C/W 


veool 


Recommended Operating Conditions 


DM74ALS1003A 
Parameter 


Supply Voltage 
High Level Input Voltage 


High Level Output Voltage 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter | Conditions =i 

Vik 

lon___| High Level Output Current | Vec=45V,Vou=55V | | 
Low Level Output 
Voltage Vin = 2V 


| min | Typ 

ae ae 

| | ozs 

| | 035 | 

Fall acre OO 

Input Voltage 

: eau ate 

ra baa 

i 

|| | 


i TT 
ic WT 
oe 
ame Wea et 





High Level input Current Voc = 5.5V, Vip = 2.7V 
Low Level Input Current Voc = 5.5V, Vip = 0.4V 


ICCH Supply Current with Voc = 5.5V, Vj = OV 
Outputs High 

IocL Supply Current with Voc = 5.5V, V, = 4.5V 
Outputs Low 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


armor fame 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ri = 6800, C, = 50 pF 





Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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1004 


National 
Semiconductor 


DM74ALS1004 
Hex Inverting Driver 


General Description 


These devices contain six independent drivers, each of 
which performs the logic inverter/complement function. The 
"ALS1004 is a driver version of the 'ALSO4A. 


Connection Diagram 


Features 

m@ Switching specifications at 50 pF 

mu Switching specifications guaranteed over full tempera- 
ture and Vcc range 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

g Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


yy he 


Ag Y3 GND 
TL/F/6252~1 


Order Number DM74ALS1004M or DM74ALS1004N 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level —- 
= Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 


Input Voltage 

Operating Free Air Temperature Range 
DM74ALS 

Storage Temperature Range 

Typical Oya 
N Package 
M Package 


7V 
7V 


O°C to +70°C 
—65°C to + 150°C 


76.0°C/W 
106.5°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


High Level Output 
Voltage 


Low Level Output Veco = 4.5V 
Voltage 

Input Current at Max 

Input Voltage 

High Level input Current 


Low Level Input Current 
Output Drive Current 


Supply Current 


Vcc = 5.5V 


a at i 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V 
R. = 5009, C_ = 50 pF 





rool 





1005 


National 
Semiconductor 


DM74ALS1005 
Hex Inverting Driver with Open Collector Outputs 


General Description 

These devices contain six independent drivers, each of 
which performs the logic INVERT/Complement function. 
The outputs require external pull-up resistors for proper logi- 
cal operation. The ’ALS1005 is a driver version of the 
*ALSOSA. 


Pull-Up Resistor Equations 


ee Voc (Min) — Vou 
Ny (lon) + No (Hn) 


_. Vec (Max) — Vor 

lor ~ No (li) 
Ny (lou) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (IjH) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (ij) = total maximum input low current for all 
inputs tied to pull-up resistor 


Rain 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-in-Line Package 


yy Aa 


Ag Y3 
TL/F/6253-1 


Order Number DM74ALS1005M, N 
See NS Package Number M14A or N14A 


Function Table 


Y=A 
Output 
Y 





H L 
L H 


L = Low Logic Level 
H = High Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the suis ee device ae be guaran- 
teed. The device should not be operated at these limits. The 
Ciesialg Output Yollage iY parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 
DM74ALS 0°C to + 70°C The “Recommended Operating Conditions” table will detine 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 


Typical 65a 
N Package 76.0°C/W 
M Package 106.5°C/W 


Recommended Operating Conditions 


fame = 
Parameter 


| SuppiyVottage | 
2 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | Conditions, 
Input Clamp Voltage Veco = 4.5V, 1) = —18mA 
High Level Output Current Voc = 4.5V, Von = 5.5V 


Input Voltage 


Supply Current Voc = 5.5V Outputs High 





Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ri = 6802 


Propagation Delay Time C_ = 50 pF 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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1008A 


National 
Semiconductor 


DM74ALS1008A 


Quadruple 2-Input AND Buffer 


General Description 

These devices contain four independent 2-input buffers, 
each of which performs the logic AND function. The 
*ALS1008A is a buffer version of the ALSO8. 


Connection Diagram 


Features 

m@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Improved line receiving characteristics 


Dual-in-Line Package 


Al B1 v1 


Y2  GNO 
TL/F/6254~1 


Order Number DM74ALS1008AM 
or DM74ALS1008AN 
See NS Package Number M14A or N14A 


Function Table 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V oe lote the safety sod device ue nell 
: , teed. The device should not be operated at these limits. The 
ie AsTempstature Range 0°C to +70°C parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range ~ 65°C to + 150°C The “Recommended Operating Conditions” table will detine 
Typical Oj) the conditions for actual device operation. 
N Package 83.0°C/W 
M Package 114.0°C/W 


v8s00l 


Recommended Operating Conditions 


= iect 


bh 


Oo 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Input Clamp Voltage Voc = 4.5V, || = —18mA 


High Level Output Voc = 4.5V 24 
Voltage Vin = 2V ° 


Voc = 4.5V to 5.5V loH = —400 pA Voc — 2 
Low Level Output Voc = 4.5V lo = 12mA 
Voltage Vit = Vit Max lo. = 24mA 
Input Current @ Max Voc = 5.5V, Viq = 7V 
Input Voltage 
High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vi_ = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 
Supply Current Voc = 5.5V, V; = 4.5V 
with Outputs High 
Supply Current Vec = 5.5V, Vi = OV 
with Outputs Low 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


ee ee eee ee 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R, = 5000 
Propagation Delay Time C, = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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1010A 


National 
Semiconductor 


DM74ALS1010A 
Triple 3-input NAND Buffer 


General Description Features 
These devices contain three independent buffers, each of | ™@ Switching specifications at 50 pF 
which performs the logic NAND function. The ’ALS1010A is m Switching specifications guaranteed over full tempera- 


a buffer version of the "ALS10A. ture and Vcc range 
mg Advanced oxide-isolated, ion-implanted Schottky TTL 


process 
@ Improved line receiving characteristics 


Connection Diagram 


Dual-in-Line Package 


Al B1 A2 B2 c2 Y2 GND 
TL/F/6255-1 


Order Number DM74ALS1010AM or DM74ALS1010AN 
See NS Package Number M14A or N14A 


Function Table 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 05, 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


83.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Parameter 


Supply Voltage 

High Level Input Voltage 

Low Level Input Voltage 

High Level Output Current 

Low Level Output Current 

Free Air Operating Temperature 


Electrical Characteristics 


a a eee ee 
eee een ee 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS1010A 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Voc = 4.5V 


Low Level Output 
Voltage 


Voc = 4.5V 
Vin = 2V 


Input Current at Max 

Input Voltage 

High Level Input Current 

Low Level Input Current 

Output Drive Current 

Supply Current with Outputs High 


Supply Current with Outputs Low 


Parameter 


Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Vit = Vir Max 


Veo = 45vt055V | lon = —400nA | Voo=a | 
Pfs | 
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[Conditions _———‘|_min__| typ | wax | 
Wess asvin=-1am iT Si a | 


ae ee 
ie ae! 


lol = 12mA 


Por=24ma |__| 05 | 05 | 


Voc = 5.5V, Vin = 7V 


eos Sivvaaw | id 
Veo=58v.mu cay dd 
Vee = 55V, vo=e25v_ «dt ao 
MenenMem@ | 
eeeeey Wieabv. | 


—30 


Voc = 4.5V to 5.5V 
R_ = 5000 
C. = 50 pF 





VOLO 





1011A 


National | 
Semiconductor 


DM74ALS1011A 
Triple 3-Input AND Buffer 


General Description Features 
These devices contain three independent buffers, each of | Switching specifications at 50 pF 
which performs the logic AND function. The ’ALS1011Aisa m™ Switching specifications guaranteed over full tempera- 


buffer version of the ’ALS11A. ture and Vcc range 
m Advanced oxide-isolated, ion-implanted Schottky TTL 


process 
Improved line receiving characteristics 


Connection Diagram 


Dual-in-Line Package 


Al B1 A2 B2 c2 Y2 GND 
TL/F/6256-1 


Order Number DM74ALS1011AM or DM74ALS1011AN 
See NS Package Number M14A or N14A 


Function Table 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

input Voltage 7V beyond sed the sits oe device ti ase 

: : teed. The device should not be operated at these limits. The 

gay is METemper ature Henge 0°C to +70°C parametric values defined in the “Electrical Characteristics” 

table are not guaranteed at the absolute maximum ratings. 

Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 

Typical 0a the conditions for actual device operation. 

N Package 83.0°C/W 
M Package 114.0°C/W 


VILOL 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = SV, T. 


Parameter | Min | 


Input Clamp Voltage Voc = 4.5V, |) = —18 mA 4 


High Level Output Voc = 4.5V lon = Max 
Voltage Vin = 2V 


° “4 
iyo) < 
a no) 


0.3 


oa 


Low Level Output Voc = 4.5V Inn =12mA | 
Voltage Vit = Vit Max lo=24ma_ | 
Input Current at Max Voc = 5.5V, Vin = 7V 

Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V sae! 


Low Level input Current Voc = 5.5V, Vit = 0.4V 


2.4 
Voc = 4.5V to 5.5V lon = —400 pA | Voc — 2 
Output Drive Current Voc = 5.5V, Vo = 2.25V 30 


a 
aad 
Tos 
P=04 | 
12 | 

2.3 
7 


_ 
> 


Supply Current with Outputs High | Voc = 5.5V, Vj = 4.5V 
Supply Current with Outputs Low | Voc = 5.5V, Vj = OV 


Switching Characteristics 


over recommended operating free air temperature range (Note 1). 


| Parameter | eamttons ae 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ri = 5009 
Propagation Delay Time CL = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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1020A 


National 
Semiconductor 


DM74ALS1020A 
Dual 4-input NAND Buffer 


General Description Features 
These devices contain two independent 4-input buffers, | ™ Switching specifications at 50 pF 
each of which performs the logic NAND function. The m Switching specifications guaranteed over full tempera- 
*ALS1020A is a buffer version of the 'ALS20A. ture and Vcc range 
m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
m™ Improved line receiving characteristics 


Connection Diagram 


Dual-In-Line Package 


Al B1 NC C1 D1 Y1 GND 
TL/F/6257-1 


Order Number DM74ALS1020AM or DM74ALS1020AN 
See NS Package Number M14A or N14A 


Function Table 


L = Low Logic Level 
H = High Logic Level 
= Either Low or High Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical @ 5, 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


83.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


a 
Voc = 4.5V, || = —18mA 


Input Clamp Voltage 


High Level Output 
Voltage 


Voc = 4.5V 
Vit = Vit Max 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


og = a5v056V | lon = 400A | Veo=2 | |_| 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 

High Level Input Current = 5. 
Low Level Input Current = 5. 
Output Drive Current 

Supply Current with Outputs High 


Supply Current with Outputs Low 


Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 5.5V, Vip = 0. 
Voc = 5.5V, Vo = 2.25V 


Voc = 5.5V, Vi = OV 
Voc = 5.5V, V) = 4.5V 


lo. = 12 mA 


lo. = 24mA 


Voc = 5.5V, Vin = 7V 
V 


cc = 5.5V, Vin = 2.7V 
Cc 


0.4V 





Voc = 4.5V to 5.5V 
R, = 5009, C_ = 50 pF 





Vocol 





1032A 


National 
Semiconductor 


DM74ALS1032A 
Quadruple 2-Input OR Buffer 


General Description Features 
These devices contain four independent buffers, each of | ™ Switching specifications at 50 pF 
which performs the logic OR function. The ’ALS1032A isa  m™ Switching specifications guaranteed over full tempera- 
buffer version of the ’ALS32. ture and Vcc range 
m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
m@ Improved line receiving characteristics 


Connection Diagram 


Dual-In-Line Package 
ABZ Y3 


Al B1 vi A2 B2 Y2 GND 
TL/F/6258-1 


Order Number DM74ALS1032AM or DM74ALS1032AN 
See NS Package Number M14A or N14A 


Function Table 


L 
H X 
Xx H 


ee ee ee 
L 
H 
H 





L = Low Logic Level 
H = High Logic Level 
= Either Low or High Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 7V rae ioe which the cyt of the ears sind guaran- 

: : teed. The device should not be operated at these limits. The 

ahr Air Temperature’ Flange 0°C to +70°C parametric values defined in the “Electrical Characteristics” 

table are not guaranteed at the absolute maximum ratings. 

Storage Temperature Range — 65°C to + 150°C The “Recommended Operating Conditions” table will define 

Typical Oya the conditions for actual device operation. 

N Package 83.0°C/W 
M Package 114.0°C/W 


VZE0L 


Recommended Operating Conditions 


DM74ALS1032A 
Parameter 


Supply Voltage 4.5 
i 2 


High Level Input Voltage 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Vik Input Clamp Voltage Voc = 4.5V, | = —18mA 


High Level Output Veco = 4.5V 
Voltage Vin = 2V 


Voc = 4.5V to 5.5V 
Voltage Vin, = 0.8V 
Input Voltage 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V | -30 | 


lo 

IocH Supply Current Voc = 5.5V, Vj = 4.5V 
with Outputs High 

Ioct Supply Current Voc = 5.5V, V; = 0V 
with Outputs Low 


DM74ALS1032A 
Parameter Conditions 








Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R. = 5002 
Propagation Delay Time CL = 50 pF 
High to Low Level Output 


Note 1; See Section 1 for test waveforms and output load. 
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1034 


National 
Semiconductor 


DM74ALS1034 
Hex Non-Inverting Driver 


General Description 


These devices contain six independent drivers, each of 
which performs the logic identity function. 


Connection Diagram 


Features 

m@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, 
process 

@ Functionally and pin for pin compatible with Schottky 
and Low Power Schottky TTL counterpart 

mw Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


ion-implanted Schottky TTL 


Dual-In-Line Package 


Voc 


he 


Ag ¥3 
TL/F/6259-1 


Order Number DM74ALS1034M, N 
See NS Package Number M14A or N14A 


Function Table 


sr 





L = Low Logic Level 
H = High Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical @j,a 
N Package 
M Package 


7V 
7V 


o°C to + 70°C 
—65°C to + 150°C 


76.0°C/W 
106.5°C/W 


Recommended Operating Conditions 


DM74ALS 1034 


Parameter 


Supply Voltage 

High Level Input Voitage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


ae eee eee ee 
ies, Seen were ee 
2 ee Rae Bee 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter 


Vik 


Input Clamp Voltage 


High Level Output 
Voltage 


Vou 


Low Level Output 
Voltage 


Voc = 4.5V 


Input Current @ Max 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


Supply Current Voc = 5.5V 


Conditions 
Voc = 4.5V, 1, = —18mA 
lon = —0.4 mA, Voc = 4.5V to 5.5V 
lon = Max, Voc = 4.5V 
lon = —3 mA, Vcc = 4.5V 


Voc = 5.5V,V) = 7V 


Voc = 5.5V, V; = 2.7V 
Voc = 5.5V, Vy = 0.4V 
Voc = 5.5V, Vo = 2.25V 
| OutputsHigh || 
| Outpustow | | 


I 
Oo 
= 


lol = 12 mA 
lot = 24mA 


| Min | Typ | 
a Se 
bles |= 
ez 

2a | 
[0.25 


1 


Peni o 

| 24 | 

| | os 
ree ela 
ws 
ee 

| =30 


yp 


—1.2 
0.4 
0.1 


~112 


14 


Switching Characteristics over recommended operating free air temperature range (Note 1). 


Symbol Parameter 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note t: See Section 1 for test waveforms and output load. 


Conditions 


Voc = 4.5V to 5.5V 
R_ = 5000 
Ci, = 50 pF 
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DM74ALS1034 





yEOL 





1035 


National 
Semiconductor 


DM74ALS1035 Hex Non-Inverting Driver 
with Open Collector Outputs 


General Description 

These devices contain six independent drivers, each of 
which performs the logic identity function. The outputs re- 
quire an external pull-up resistor for proper logical opera- 
tion. 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


he 


Order Number DM74ALS1035M, N 


Ag ¥3 
TL/F/6260-1 


See NS Package Number M14A or N14A 


Function Table 


Output 
Y 





L L 
H H 


L = Low Logic Level 
H = High Logic Level 
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SE0l 


Absolute Maximum Ratings 
Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the ested of the device ee be acini 
teed. The device should not be operated at these limits. The 
csiae Ourput vale iN parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range table are not guaranteed at the absolute maximum ratings. 
DM74ALS O°C to + 70°C The “Recommended Operating Conditions” table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 
Typical 6), 
N Package 76.0°C/W 
M Package 106.5°C/W 


Recommended Operating Conditions 


parameter ae 
Parameter 


Supply Voltage 5 
High Level Input Voltage fon | 
Low Level Input Voltage a 


High Level Output Voltage 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 


Input Clamp Voltage Voc = 4.5V, l = —18mA 


High Level Output Current Voc = 4.5V, Von = 5.5V 


Low Level! Output Voc = 4.5V lo = 12 mA 
Voltage lo. = 24mA 


Input Current @ Max Vec = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Supply Current Voc = 5.5V Outputs High 


Parameter 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output RL = 6800 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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1240A ¢ 1241A 


National | 
Semiconductor 


DM74ALS1240A/DM74ALS1241A 


Octal TRI-STATE® Bus Driver 


General Description 

These octal TRI-STATE bus drivers are designed to provide 
the designer with flexibility in implementing a bus interface 
with memory, microprocessor, or communication systems, 


and are low power dissipation versions of the "ALS240 and - 


"ALS241. The output TRI-STATE gating control is organized 
into two separate groups of four buffers. The 'ALS1240 con- 
trol inputs symmetrically enable the respective outputs 
when set logic low, while the ’ALS1241A has complementa- 
ry enable gating. The TRI-STATE circuitry contains a feature 
that maintains the buffer outputs in TRI-STATE (high imped- 
ance state) during power supply ramp-up or ramp-down. 
This eliminates bus glitching problems that arise during 
power-up and power-down. 


Connection Diagrams 


Dual-In-Line Package 


TL/F/6261-1 
Top View 
Order Number DM74ALS1240AWM 
or DM74ALS1240AN 
See NS Package Number M20B or N20A 


Function Tables 
"ALS1240A 


"ALS1241A 


Features 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Switching response specified into 5009 and 50 pF foad 

m Switching response specifications guaranteed over full 
temperature and Vcc supply range 

m PNP input design reduces input loading 

Low power dissipation version of the DM54/74ALS240, 
241 

@ Low level drive current: 74ALS=16 mA 


Dual-In-Line Package 


TL/F/6261-2 
Top View 
Order Number DM74ALS1241AWM 
or DM74ALS1241AN 
See NS Package Number M20B or N20A 


"ALS1241A 


H = High Level Logic State L = Low Level Logic State X = Don’t Care (Either Low or High Level Logic State) Z = High Impedance (Off) State 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical 6a 
N Package 
M Package 


7V 
7V 
5.5V 


0°C to + 70°C 
—65°C to + 150°C 


60.5°C/W 
78.0°C/W 


Recommended Operating Condition 


Ss 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 
the conditions for actual device operation. 


DM74ALS1240A 
Parameter DM74ALS1241A 


Electrical Characteristics 


| Min | typ | Max 
ee ee 
ae ae ee Sas 
eee Ce! Pee ae 
eet See a 
ira Gee ee 
oe ea ees ee ee 


over recommended operating free air temperature range (unless otherwise specified) 


Symbol 
Vik Input Clamp Voltage Voc = 


High Level Output 


Voltage Voc = 45V 


Low Level Output Voc = 4.5V 
Voltage 

Input Current at Max Voc = 5.5V, V; 
Input Voltage 

High Level Input Current 
Low Level Input Current 
Output Drive Current 
High Level TRI-STATE 
Output Current 

Low Level TRI-STATE 
Output Current 


Voc = 5.5V, Vj 

Voc = 5.5V, Vit = 
Vcc = 5.5V, Vo 
Voc = 5.5V, Vo 


Voc = 5.5V, Vo 
Supply Current 


Outputs High 
Outputs Low 


Outputs High 
Outputs Low 





Voc = 4.5V to 5.5V 


4.5V, | = —18mA 
Veo:= 2 


=7V 


=2.7V 


0.4V 


= 2.25V 
= 2.1V 


= 0.4V 


Voc = 5.5V, ALS1240 


Outputs TRI-STATE 
Voc = 5.5V, ALS1241 


Outputs TRI-STATE 
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ae 
ans 


lo. = 24mA 


Pad 
ereR 
ae 
a 
a 
a 


0 
0 
1 
1 


= 
wo 


Typ 
1.2 
| 5 
. 
0.1 
— 
20 
|e | 14 
ae es 
ee RE: 
eee ee 
ee ee 





VELbCL © VOPZL 


1240A © 1241A 





"ALS1240A Switching Characteristics 


over recommended operating free air temperature range (see Section 1 for Test Waveforms and Output Load) 


Vec = 4.5V to 5.5V, C_ = 50 pF, 
R1 = 5000, R2 = 5000, 
Parameter Eton He Ta = Min to Max 
(Input) (Output) 


Propagation Delay Time 

Low to High Level Output y 
Propagation Delay Time . 

High to Low Level Output 


Output Enable Time 
to High Level Output G 


Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 
"ALS1241A Switching Characteristics 
over recommended operating free-air temperature range (see Section 1 for Test Waveforms and Output Load) 


Output Disable Time 
from Low Level Output 
Vcc = 4.5V to 5.5V, C; = 50 pF, 
R1 = 5000, R2 = 5000, 
Parameter ston i) Ta = Min to Max 
(Input) (Output) a 
DM74ALS1241A 
Propagation Delay Time 3 
Low to High Level Output A 
Propagation Delay Time 
High to Low Level Output 


1 


1 


4 


13 


Min | 
Le a 
Le SL 
a ae 
ee ee 
a ee 


2 


° 
Y 
Output Enable Time 
to High Level Output GorG y 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output GorG y 
Output Disable Time 
from Low Level Output 


3 
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Logic Diagrams 
ALS1240A ALS1241A 


VLPCL © VOPCl 


TL/F/6261-4 
TL/F/6261-3 
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1242A © 1243A 


National 
Semiconductor 


PRELIMINARY 


DM74ALS1242A/DM74ALS1243A 
Quad Bidirectional Bus Driver 


General Description 


These octal TRI-STATE® bus drivers are designed to pro- 
vide the designer with flexibility in implementing a bus inter- 
face with memory, microprocessor, or communication sys- 
tems, and are low power dissipation versions of the 
*ALS242 and ’ALS243. The ’ALS1242 has inverting buffers, 
while the "ALS1243A has non-inverting buffers. The direc- 
tion enable gating is configured with separate control over 
either buffer direction and the two control buffers are com- 
plementary. Connecting these contro! inputs to one com- 
mon line implements single line direction control, while indi- 
vidual control can put both buffer directions into TRI-STATE 
simultaneously (disabled state) or put both buffer directions 
into the active state (data latch state). The TRI-STATE cir- 
cuitry contains a feature that maintains the buffer outputs in 
TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Connection Diagram 


Features 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

a Switching response specified into 5009 and 50 pF load 

m Switching response specifications guaranteed over full 
temperature and Vcc supply range 

m@ PNP input design reduces input loading 

Low power dissipation version of the DM54/74ALS242, 
243 

m Low level drive current: 74ALS= 16 mA 


Dual-in-Line Package 


TL/F/6262-1 


Top View 


Order Number DM74ALS1242AM, 
DM74ALS1243AM, DM74ALS1242AN or DM74ALS1243AN 
See NS Package Number M14A or N14A 


Function Table 


AtoB 


Latch A and B 





Latch A and B 
(A = B) 





This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 


Supply Voltage, Vcc 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
Dedicated Inputs 7V teed. The device should not be operated at these limits. The 
1/O Ports 5.5V parametric values defined in the “Electrical Characteristics”’ 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


VEDCL e Vorel 


Operating Free Air Temperature Range 
DM74ALS 0°C to + 70°C 


Storage Temperature Range —65°C to + 150°C 


Typical @ ja 
N Package 78.0°C/W 
M Package 111.5°C/W 


Recommended Operating Conditions 
DM74ALS1242A 
Parameter DM74ALS1243A 


Supply Voltage 


High Level Input Voltage 


High Level Output Current 
Low Level Output Current 


| min | typ | Max 
ee ee ee 
a ae ae 
Low Level input Voltage ay eer ee 
ae ae ae ee 


Operating Free-Air Temperature 





Electrical Characteristics over recommended operating free-air temperature (unless otherwise specified) 
DM74ALS1242A 
Symbol Parameter Conditions DM74ALS1243A Units 
| min | typ 
ViK Input Clamp Voltage | Voo = 4.5V,) = —18mA Baas 
High Level Output Voc = 4.5Vt05.5V | Ioy = —0.4mA 
2.4 
2 


_ 


Low Level Output Voc = 4.5V lo. = Max 
Voltage 


Input Current at Max Voc = 5.5V, Vv} = 7V 
Input Voltage (V, = 5.5V for A or B Ports) 


High Level Input Voc = 5.5V, Vy = 2.7V 

Current 

Low Level Input Voc = 5.5V, Vit = 0.4V we 
Current. 





0 


Output Drive Voc = 5.5V, Vo = 2.25V 
Current 


Supply Current Voc = 5.5V, ALS1242 
Active Outputs High 
Active Outputs Low 
Outputs TRI-STATE 


Voc = 5.5V, ALS1243 
Active Outputs High 


Active Outputs Low 
Outputs TRISTATE eu al 17 


—112 


1 


to 


S an 
— 


ao 


e 


1 


e| 


1 
1 
1 





o 
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"ALS1242A Switching Characteristics 


over recommended operating free-air temperature range (see Section 1 for Test Waveforms and Output Load) 


Vcc = 4.5V to 5.5V, C_ = 50 pF, 
R1 = 5000, R2 = 5000, 
Ta = Min to Max 


74ALS1242A 


From (Input) 


Parameter To (Output) 


Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Output Enable Time 
to High Level Output 


Output Enable Time 
to Low Level Output 


Output Disable Time 
from High Level Output 


Output Disable Time 
from Low Level Output 


Output Enable Time 
to High Level Output 


Output Enable Time 
to Low Level Output 


Output Disable Time 
from High Level Output 


tpLz Output Disable Time 
from Low Level Output 


"ALS1243A Switching Characteristics 


over recommended operating free-air temperature range (see Section 1 for Test Waveforms and Output Load) 


Vcc = 4.5V to 5.5V, CL = 50 pF, 
R1 = 5000, R2 = 5000, 
Ta = Min to Max 


74ALS1243A 


Parameter From. (nput) 


To (Output) 





Propagation Delay Time AorB 

Low to High Level Output toBorA 

Propagation Delay Time AorB 

High to Low Level Output toBorA 

Output Enable Time GAB 4 24 
to High Level Output toB 

Output Enable Time GAB 

to Low Level Output toB 

Output Disable Time GAB 

from High Level Output toB 


Output Disable Time GAB 
from Low Level Output toB 


Output Enable Time GBA 
to High Level Output toA 
Output Enable Time GBA 
to Low Level Output toA 
Output Disable Time 


from High Level Output 


Output Disable Time 
from Low Level Output 
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Logic Diagrams 


ALS1242A 


VEPCL © Vere! 


TL/F/6262-2 


ALS1243A 


TL/F/6262-3 
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1244A 


National 
Semiconductor 


DM74ALS1244A 


Octal TRI-STATE® Bus Driver 


General Description 


This octal TRI-STATE bus driver is designed to provide the 
designer with flexibility in implementing a bus interface with 
memory, microprocessor, or communication systems, and is 
a low power dissipation version of the ’"ALS244. The output 
TRI-STATE gating control is organized into two separate 
groups of four buffers, and both control inputs enable the 
respective outputs when set logic low. The TRI-STATE cir- 
cuitry contains a feature that maintains the buffer outputs in 
TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Connection Diagram 
Dual-In-Line Package 


TL/F/6263-1 
Top View 
Order Number DM74ALS 1244AWM or DM74ALS1244AN 
See NS Package Number M20B or N20A 


Function Table 


Enable 
Input Buffer 
1G or 2G Outputs 


L Active 
H TRI-STATE 


Data 


Features 

w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

uw Switching response specified into 5000 and 50 pF load 

a Switching response specifications guaranteed over full 
temperature and Vcc supply range 

= PNP input design reduces input loading 

m Low power dissipation version of 
74ALS244A 

m@ Low level drive current: 54ALS=8 mA, 74ALS=16 mA 


the DM54/ 


Logic Diagram 


TL/F/6263-2 
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Absolute Maximum Ratings 
Supply Voltage, Voc 
Input Voltage 
Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
DM74ALS 
Storage Temperature Range 
Typical Oj, 
N Package 
M Package 


7V 
7V 
5.5V 


0°C to + 70°C 
—65°C to + 150°C 


60.5°C/W 
79.8°C/W 


Recommended Operating Condition 


Supply Voltage 
High Level Input Voltage 


Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 





Ss 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 
the conditions for actual device operation. 


DM54ALS1244A 


Operating Free-Air Temperature a oe ie ee 


Electrical Characteristics over recommended operating free-air temperature (unless otherwise specified) 


Symbol 


Vik 


Vou High Level Output 


Voltage Voc = 4.5V 





Input Clamp Voltage Voc = 4.5V, |) = —18mA 
ee ee a ee 


Ee 


Low Level Output lo. = Max 
Voltage 


Input Current at Max 
Input Voltage 


Voc = 5.5V, Vi = 7V 
(V; = 5.5V for A or B Ports) 


High Level Input Voc = 5.5V, Vj = 2.7V 
Current 

Low Level Input Voc = 5.5V, Vit = 0.4V 
Current 

Output Drive Voc = 5.5V, Vo = 2.25V 

Current 


High Level TRI-STATE 
Output Current 


Voc = 5.5V, Vo = 2.7V 


Low Level TRI-STATE Voc = 5.5V, Vo = 0.4V 
Output Current 


Supply Current Voc = 5.5V 


Outputs High 
Outputs Low 
Outputs TRI-STATE 
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cca 244A 
Units 


Vbpel 





1244A 


Switching Characteristics over recommended operating free-air temperature range 


Propagation Delay Time Voc = 4.5V to 5.5V, 
Low to High Level Output C, = 50 pF, 
Propagation Delay Time RI ~ 5000, 
High to Low Level Output Re 5000), 

Ta = Min to Max 
Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 


Output Disable Time 
from Low Level Output 
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National 
Semiconductor 


DM74ALS2541 


Octal Buffer and MOS Line Driver with 


TRI-STATE® Outputs 


General Description 


These octal buffers and line drivers are designed to have 
the performance of the 'ALS240 series and, at the same 
time, offer a pinout with inputs and outputs on opposite 
sides of the package. This arrangement of input/outputs 
enhances printed circuit board layout. These drivers are de- 
signed to drive the capacitive inputs of MOS devices. The 
outputs have 250 resistors in series, thus external compo- 
nents are not required. The TRI-STATE control gate is a 2- 
input NOR such that if either G1 or G2 is high, all eight 
outputs are in the high impedance state. 


Connection Diagram 


G 


20 9 i 8 ve 7 i 6 1} 5 ff 4 bg 3 1 2 } 
i ve Na a - Neg An 


O 
1 
1 


G 





Features 

m Advanced oxide-isolated ion-implanted Schottky TTL 
process 

m@ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

m@ Data Flow-Thru Pinout (All inputs on opposite side from 
outputs) 

m P-N-P Inputs reduce DC toading 

m Outputs have 250 series resistors thus no external re- 
sistors are required 


8 
11 
10 


TL/F/9165-1 


Order Number DM74ALS2541WM or DM74ALS2541N 
See NS Package Number M20B or N20A 


Function Table 


H = High Logic Level, L = Low Logic Level 
X = Don’t Care (Either high or low logic level) 
Hi-Z = High Impedance (Off) State 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 


Voltage Applied to a 
Disabled TRI-STATE Output 


Operating Free-Air Temperature Range 


DM74ALS 
Storage Temperature Range 


Typical Oya 
N Package 
M Package 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
0°C to + 70°C the conditions for actual device operation. 
—65°C to + 150°C 


58.5°C/W 
77.5°C/W 


Recommended Operating Conditions 


Symbol 


Voc 
ViIH 
ViL 
loH 
low 
Ta 


Supply Voltage 
High Level Input Voltage 


High Level Output Current 
Low Level Output Current 


Operating Free Air 
Temperature Range 


Parameter 


any er em 


DM74ALS2541 


Electrical Characteristics over recommended free air temperature range 


Symbol Parameter Test Conditions | 
Vik Input Clamp Voltage Veco = Min, | = —18mA 


< 


VoH 


VoL 


lOZH 


loz 


loH 


High Level Output 
Voltage 


Low Level! Output 
Voltage 


High Level TRI-STATE 
Output Current 


Low Level TRI-STATE 
Output Current 


High Level Output 
Current 


Low Level Output 
Current 


Input Current @ 
Maximum Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Output Drive Current 
Supply Current 





Voc = 4.5V to 5.5V, 
lon = —0.4mA 


Voc = Min 


Voc = Max, Vo = 2.7V 
Voc = Max, Vo = 0.4V 
Voc = Min, Vo = 2V 
Voc = Min, Vo = 2V 
Voc = Max, V; = 7V 
Voc = Max, V = 2.7V 


Voc = Max, V = 0.4V 


Neo = Max 


I 
~ 
° 


nm | — 
ay 
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Switching Characteristics over recommended operating free air temperature range 


arameter onditions 
To (Output) | Min | 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 
Output Disable Time 


from Low Level Output 
Note 1: See Section 1 for output load and test waveforms. 


Voc = 4.5V to 5.5V, 

Ry = Re = 500 bode ihe 
(Note 1) 

Cy, = 50 pF 





= 
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5245 


National 
Semiconductor 


DM74ALS5245 


PRELIMINARY 


Octal TRI-STATE® Transceiver 


General Description 


This octal bus transceiver is designed for asynchronous 
two-way communication between data buses. The inputs in- 
clude hystersis which provides improved noise rejection. 
Data is transmitted either from the A bus to the B bus or 
from the B bus to the A bus depending on the logic level of 
the direction control (DIR) input. The device can be disabled 
via the enable input (G) which causes the outputs to enter 
the high impedance mode so the buses are effectively iso- 
lated. 


Connection visu 


SSL 


Features 

m Advanced oxide-isolated, ion implanted Schottky Tt 
process 

gw Switching specification guaranteed over the full temper- 
ature and Vcc range 

m PNP inputs to reduce input loading 

@ Input Hystersis to improve noise margin 


2 alsaalaal aa 


TL/F/9175~1 


Order Number DM74ALS5245WM or DM74ALS5245N 
See NS Package Number M20B or N20A 


Function Table 


Control 
Inputs Operation 


L = Low Logic Level, H = High Logic Level 
X = Don’t Care (Either Low or High Logic Level) 





This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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SPeS 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
Control Inputs 7V teed. The device should not be operated at these limits. The 
1/O Ports 5.5V parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Operating Free-Air Temperature Range 
DM74ALS O°C to + 70°C 


Storage Temperature Range —65°C to + 150°C 


Typical 6), 
N Package 51.0°C/W 
M Package 148.0°C/W 


Recommended Operating Conditions 


tamer | ee 
Parameter 


| Min 


Free Air Operating Temperature 
Range 


DM74ALS5245 
Parameter Test Conditions 


Input Clamp Voltage Voc = Min, |; = —18mA 


Hystersis (V7+ — Vr_-) Voc = Min 


High Level Output Voc = 4.5V to 5.5V 


Voltage Voc = Min 


| lon= Max 
Low Level Output Voc = Min 
ities 
Input Current at Vcc = Max 
Maximum Input Voltage 
High Level Input Current 
Low Level Input Current 
Output Drive Current 
Supply Current Voc = Max 


Note 1: For t/O ports, I); and |j_ parameters include the TRI-STATE output currents (loz, and Ioz}). 
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5245 


Switching Characteristics over recommended operating free air temperature range 


| DM74ALS5245 
Parameter Conditions From (Input) 
To (Output) 
Propagation Delay Time Voc = 4.5V to 5.5V, 
Low to High Level Output R; = Re = 5000, 
Propagation Delay Time C,_ = 50 pF 
High to Low Level Output (Note 1) 


Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 


Output DisableTime 
from Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 


Output Enable Time 
to High Level Output 
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Section 3 
Advanced Schottky 





Section 3—Advanced Schottky 


Advanced Schottky—Commercial Products 
DM74AS00 Quad 2-Input NAND Gate 
DM74AS02 Quad 2-Input NOR Gate 
DM74AS04 Hex Inverter 
DM74AS08 Quad 2-Input AND Gate 
DM74AS10 Triple 3-Input NAND Gate 
DM74AS11 Triple 3-Input AND Gate 
DM74AS20 Dual 4-Input NAND Gate 
DM74AS21 Dual 4-Input AND Gate 
DM74AS27 Triple 3-Input NOR Gate 
DM74AS30 8-Input NAND Gate 
DM74AS32 Quad 2-Input OR Gate 
DM74AS34 Hex Non-!nverter 
DM74AS74 Dual D Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM74AS86 Quad 2-Input Exclusive-OR Gate 
DM74AS109 Dual J-K Positive-Edge-Triggered Flip-Flop with Preset and Clear 
DM74AS136 Quad 2-Input Exclusive-OR Gate with Open-Collector Outputs 
DM74AS157 Quad 1-of-2 Line Data Selector/Multiplexer 
DM74AS158 Quad 1-of-2 Line Inverting Data Selector/Multiplexer 
DM74AS160 Synchronous 4-Bit Decade Counter with Asynchronous Clear 
DM74AS161 Synchronous 4-Bit Binary Counter with Asynchronous Clear 
DM74AS162 Synchronous 4-Bit Decade Counter with Synchronous Clear 

- DM74AS163 Synchronous 4-Bit Binary Counter with Synchronous Clear 
DM74AS168A Synchronous 4-Bit Up/Down Decade Counter 
DM74AS169A Synchronous 4-Bit Up/Down Binary Counter 
DM74AS174 Hex D Flip-Flop with Clear 
DM74AS175A Quad D Flip-Flop with Clear 
DM74AS181B Arithmetic Logic Unit/Function Generator 
DM74AS182 Look-Ahead Carry Generator 
DM74AS230 Octal TRI-STATE Bus Driver/Receiver with True and Inverting Outputs 
DM74AS231 Octal TRI-STATE Inverting Bus Driver/Receiver 
DM74AS240 Octal TRI-STATE Inverting Buffer/Line Driver/Line Receiver 
DM74AS241 Octal TRI-STATE Buffer/Line Driver/Line Receiver 
DM74AS242 Octal TRI-STATE Inverting Bus Transceiver 
DM74AS243 Octal TRI-STATE Bus Transceiver 
DM74AS244 Octal TRI-STATE Buffer/Line Driver/Line Receiver 
DM74AS245 Octal TRI-STATE Bus Transceiver with TRI-STATE Outputs 
DM74AS257 Quad TRI-STATE 1-of-2 Line Data Selector/Multiplexer 
DM74AS258 Quad TRI-STATE 1-of-2 Line Inverting Data Selector/Multiplexer 
DM74AS8264 Look-Ahead Carry Generator 
DM74AS280 9-Bit Parity Generator/Checker 
DM74AS282 Look-Ahead Carry Generator with Selectable Carry Inputs 
DM74AS286 9-Bit Parity Generator/Checker with Bus-Driver Parity |/O Port 
DM74AS373 Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74AS374 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 
DM74AS533 Octal D-Type Transparent Latch with TRI-STATE Outputs 
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Advanced Schottky—Commercial Products (Continued) 

DM74AS534 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 

DM74AS573 Octal D-Type Transparent Latch with TRI-STATE Outputs 

DM74AS574 Octal D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 

DM74AS575 Octal D-Type Edge-Triggered Flip-Flop with Synchronous Clear 

DM74AS576 Octal D-Type Edge-Triggered Flip-Flop with Inverted Outputs 

DM74AS577 Octal D-Type Edge-Triggered Flip-Flop with Inverted Outputs and Synchronous 


DM74AS580 Octal D-Type Transparent Latch with TRI-STATE Outputs 
DM74AS620 Octal Bus Transceiver 


DM74AS646 Octal TRI-STATE Bus Transceiver/Register 

DM74AS648 Octal TRI-STATE Inverting Bus Transceiver/Register 

DM74AS651 Octal TRI-STATE Inverting Bus Transceiver/Register 

DM74AS652 Octal TRI-STATE Bus Transceiver/Register 

DM74AS804B Hex 2-Input NAND Driver 

DM74AS805B Hex 2-Input NOR Driver 

DM74AS808B Hex 2-Input AND Driver 

DM74AS810 Quad 2-Input Exclusive-NOR Gate 

DM74AS811 Quad 2-Input Exclusive-NOR Gate with Open-Collector Outputs 

DM74AS832B Hex 2-Input OR Line Driver 

DM74AS873 Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 

DM74AS874 Dual 4-Bit D-Type Edge-Triggered Flip-Flop 

DM74AS876 Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs 

DM74AS878 Dual 4-Bit D-Type Edge-Triggered Flip-Flop with Synchronous Clear 

DM74AS879 Dual 4-Bit D-Type Edge-Triggered Flip-Flop with TRI-STATE Outputs and 
Synchronous Clear 

DM74AS880 Dual 4-Bit D-Type Transparent Latch with TRI-STATE Outputs 

DM74AS881B 4-Bit Arithmetic Logic Unit/Function Generator 

DM74AS1000A Quad 2-Input NAND Driver 

DM74AS1004A Hex Inverting Driver 

DM74AS1008A Quad 2-Input AND Driver 

DM74AS1032A Quad 2-!nput OR Driver 

DM74AS1034A Hex Non-Inverting Driver 

DM74AS1036A Quad 2-Input NOR Driver 

DM74AS1804 Hex 2-Input NAND Driver 

DM74AS1805 Hex 2-Input NOR Driver 

DM74AS1808 Hex 2-Input AND Driver 

DM74AS1832 Hex 2-Input OR Driver 

DM74AS82620 Octal Bus Transceiver/MOS Driver 

DM74AS2645 Octal TRI-STATE Bus Transceiver/MOS Driver 





National 
Semiconductor 


DM74AS00 Quad 2-Input NAND Gate 


General Description 


This device contains four independent gates, each of which 
performs the logic NAND function. 


Features 

m@ Switching specifications at 50 pF 

m@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

@ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 


Dual-in-Line Package 


1A 1B 1y 


3B 3A 3Y 


2B 2¥ GND 


TL/F/6105-1 


Order Number DM74ASO00M or DM74ASO0N 
See NS Package Number M14A or N14A 


Function Table 


ae 


= High Logic Level 


= Low Logic Level 





Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V — which the safety sii ar cannot be guaran- 
: : _ . teed. The device should not be operated at these limits. The 
Operating Free Air Temperature Range arose parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 05a The “Recommended Operating Conditions” table will define 
N Package 84.0°C/W the conditions for actual device operation. 
M Package 114.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


| Parameter | Conditions, =| Min. | Typ 
Input Clamp Voltage Voc = 4.5V, 1) = —18mA a 


High Level Output lon = —2mA 
Voltage Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V, lo, = 20 mA 
Voltage 


Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 


0 
| Outputstow | | tos | 174 


| High Level input Current | Voo=S6V.Vn=27V | 
ae 
boned 


| Parameter | Conditions| 
‘Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R, = 5000 
Propagation Delay Time Gu PO PE 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





National 
Semiconductor 


DM74AS02 Quad 2-Input NOR Gate 


General Description 
This device contains four independent gates, each of which ™@ Advanced oxide-isolated, ion-implanted Schottky TTL 


performs the logic NOR function. process 
@ Functionally and pin for pin compatible with Schottky, 


Features low power Schottky, and advanced low power Schottky 
TTL counterpart 

Improved AC performance over Schottky, low power 
Schottky and advanced low power Schottky counter- 
parts 


m Switching specifications at 50 pF 
™ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


Y1 Al B1 Y2 A2 B2 GND 


Order Number DM74AS02M, N 
See NS Package Number M14A or N14A 


TL/F/6272-1 


Function Table 


= High Logic Level 
ow Logic Level 





Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 6a The “Recommended Operating Conditions”’ table will define 

N Package 84.0°C/W the conditions for actual device operation. 

M Package 114.0°C/W 


Operating Free Air Temperature Range O°C to + 70°C 


Recommended Operating Conditions 


Parameter | Min 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


| Parameter. =| Conditions =| Min__— | Typ | Max 
Input Clamp Voltage Voc = 4.5V, I) = —18mA 


a eae Ee 
High Level Output loy = —2mA, Voc - 2 
Voltage Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V, lol = 20 mA 
Voltage 
Input Current at Max Voc = 5.5V, Vip = 7V 
0.1 
Input Voltage 


| High LevelInputGurent | Voo=S5V.Vi=27v | | 

| Output Drive Current | Voc=S5V,Vo=225v |= 30 

corer ere ese ee 
| Outputstow | | 125 | 204 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R_ = 5002 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





National 
Semiconductor 


DM74AS04 Hex Inverter 


General Description 
This device contains six independent gates, each of which m™ Advanced oxide-isolated, ion-implanted Schottky TTL 


performs the logic INVERT function. process 
@ Functionally and pin for pin compatible with Schottky 


Features and low power Schottky TTL counterpart 
m Switching specifications at 50 pF m Improved AC performance over Schottky and low pow- 


m Switching specifications guaranteed over full tempera- er Schottky counterparts 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 
A4 


Al Y1 A2 Y2 A3 Y3 GND 


Order Number DM74AS04M, N 
See NS Package Number M14A or N14A 


TL/F/6273-1 


Function Table 


Output 
Y 
L H 
H L 
H = High Logic Level 
L = Low Logic Level 





Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range o°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical Oya 


N Package 84.5°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


M Package 


115.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Voc = 4.5V, |; = -—18mA 


lon = — 2mA 
Voc = 4.5V to 5.5V 


Voc = 4.5V 
lo. = 20mA 


Voc = 5.5V, Vin = 7V 


Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Voc = 5.5V Outputs High 
Outputs Low 


Supply Current 


Symbol 


|____—Parameter__— | Gonditions | Min. | Max | 


Voc = 4.5V to 5.5V 
R_ = 5002 
CL = 50 pF 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





National 
Semiconductor 


DM74AS08 Quad 2-Input AND Gate 


General Description 


This device contains four independent gates, each of which 
performs the logic AND function. 


Features 

Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


w Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

m Improved AC performance over Schottky, low power 
Schottky and advanced low power Schottky counter- 
parts 


Dual-In-Line Package 


Al BI Y1 


B82  Y2 GND 
TL/F/6106-1 


Order Number DM74AS08M or DM74AS08N 
See NS Package Number M14A or N14A 


Function Table 


= High Logic Level 
= Low Logic Level 





Absolute Maximum Ratings 
Supply Voltage 

_ Input Voltage 

Operating Free Air Temperature Range 
Storage Temperature Range 


Typical Oya 
N Package 
M Package 


7V 

7V 

0°C to +70°C 
—65°C to + 150°C 


84.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


a ee 
Low Level Input Voltage aa a 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
Parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


70 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


| Parameter | Conditions =| Min. | Typ | Max 


Input Clamp Voltage Voc = 4.5V, |} = —18mA 


High Level Output 


lon = —2mA = 
eee Veo = 4.5V to 5.5V 


Voltage 


Low Level Output 
Voltage 


Input Current at Max Voc = 5.5V, Viq = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 


Voc = 4.5V, lo. = 20 mA 


ccs 
cana [icceae e* TSa 


(ow Lavelinput Curent. |i Nog = BSV.Vi-= O4V ee eee 
Output Drive Current Voc = 5.5V, Vo = 2.25V | -30 | | -112 | 


Voc = 5.5V 


Supply Current 


| Outputstign | | 88 | 98 | 
| Ouputstow | | 149 | aa | 


| Parameter | Conditions, | Min_— | Max 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V 
R_ = 5000 





National 
Semiconductor 


DM74AS10 Triple 3-Input NAND Gate 


General Description | eae oxide-isolated, ion-implanted Schottky TTL 
This device contains three independent gates, each of ® Functionall : : ; . 

: : : y and pin for pin compatible with Schottky, 
which performs the logic NAND function. low power Schottky, and advanced low power Schottky 
Feat TTL counterpart 

ea ures ae m Improved AC performance over Schottky, low power 
m Switching specifications at 50 pF Schottky, and advanced low power Schottky counter- 
m Switching specifications guaranteed over full tempera- arts 

p 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


Al B1 A2 B2 C2 Y2 GND 


Order Number DM74AS10M, N 
See NS Package Number M14 or N14A 


TL/F/6274~1 


Function Table 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air 
Temperature Range 
Storage Temperature Range 
Typical 6a 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


84.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Parameter 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


as 
ou 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol! Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


lon = —2mA - 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 
Supply Current 


Parameter 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Voc = 4.5V to 5.5V 


Voc = 4.5V, lot = 20 mA 
Voc = 5.5V, Vin = 7V 


Voc = 5.5V, Vip = 2.7V 
Voc = 5.5V, Vi_ = 0.4V 
Voc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 


Voc = 4.5V to 5.5V 
R_ = 5002 
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Voo = 4.5V, = =18 mA Eee ee eae 


Outputs High 





National 
Semiconductor 


DM74AS$11 Triple 3-Input AND Gate 


General Description mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


This device contains three independent gateseachofwhich Functionally and pin for pin compatible with Schottky, 
performs the logic AND function. low power Schottky, and advanced low power Schottky 
F TTL counterpart 

eatures m Improved AC performance over Schottky, low power 
m Switching specifications at 50 pF Schottky, and advanced low power Schottky counter- 
m Switching specifications guaranteed over full tempera- parts 

ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 
A3 


Al B1 . A2 B2 c2 Y2 GND 
TL/F/6275-1 


Order Number DM74AS11N, M 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 





Absolute Maximum Ratings 


Supply Voltage 7V Note: 7he “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical Oya the conditions for actual device operation. 

N Package 84.0°C/W 

M Package 114.0°C/W 


Operating Free Air 
Temperature Range 0°C to + 70°C 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Conditions 
Input Clamp Voltage Voc = 4.5V, | = —18mA 


High Level Output lon = —2mA 

Voltage Voc = 4.5V to 5.5V 
Low Level Output Voc = 4.5V, lot = 20mA 
Voltage 
Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level! Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V Outputs High 


Propagation Delay Time Voc = 4.5V to 5.5V 

Low to High Level Output R_ = 5000 
Propagation Delay Time C_ = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





National 
Semiconductor 


DM74AS20 Dual 4-Input NAND Gate 


General Description m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


This device contains two independent gates, each of which ™ Functionally and pin for pin compatible with Schottky, 
performs the logic NAND function. low power Schottky, and advanced low power Schottky 
TTL counterpart 
Features eee m Improved AC performance over Schottky, low power 
m Switching specifications at 50 pF Schottky, and advanced low power Schottky counter- 
m Switching specifications guaranteed over full tempera- parts 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


Al B1 NC C1 D1 Yi GND 
TL/F/6276-1 


Order Number DM74AS20M or DM74AS20N 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air 
Temperature Range 
Storage Temperature Range 
Typical 0a 
N Package 
M Package 


7V 
7V 


o°C to + 70°C 
—65°C to + 150°C 


84.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Parameter 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


lon = —2mA 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


Supply Current Voc = 5.5V 


Parameter 
Propagation Delay Time 
Low to High Level! Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Voc = 4.5V to 5.5V 


Voc = 4.5V, lo. = 20mA 
Voc = 5.5V, Vin = 7V 


Voc = 5.5V, Vin = 2.7V 


Voc = 4.5V, |) = —18mA 


Voc = 4.5V to 5.5V 
R_ = 5009 





National 
Semiconductor 


DM74AS21 Dual 4-Input AND Gate 


General Description 
This device contains two independent 4-input gates, each of ™ Advanced oxide-isolated, ion-implanted Schottky TTL 
which performs the logic AND function. Process 
m= Functionally and pin for pin compatible with Schottky, 
Features low power Schoitky, and advanced low power Schottky 
TTL counterpart 
m Improved AC performance over Schottky, low power 
Schottky and advanced low power Schottky counter- 
parts 


m Switching specifications at 50 pF 
m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 
A2 Y2 


Al B1 NC Ct D1 Y1 GND 
TL/F/6277—-1 


Order Number DM74AS21M or DM74AS21N 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range — 65°C to.+ 150°C 


Typical 0a 
N Package 
M Package 


84.0°C/W 
114.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Parameter 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics. 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Veco = 4.5V, |) = —18mA 


lon = —2mA, 
Voc = 4.5V to §.5V 


Voc = 4.5V, lop = 20mA 


Voc = 5.5V, Vin = 7V 


Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 
Low Level Input Current 


Output Drive Current 
Supply Current 


Parameter 


Propagation Delay Time 
Low to High Level Output 


Voc = 4.5V to 5.5V 
R_ = 5002 
Propagation Delay Time 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74AS27 Triple 3-input NOR Gate 


General Description m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


This device contains three independent 3-input gates, each = Functionally and pin for pin compatible with Schottky, 
of which performs the logic NOR function. low power Schottky, and advanced low power Schottky 
Features TTL counterpart 
ae Aas mw Improved AC performance over Schottky, low power 
m Switching specifications at 50 pF Schottky, and advanced fow power Schottky counter- 
m Switching specifications guaranteed over full tempera- parts 
ture and Vcc range 


Connection Diagram 


Dual-in-Line Package 
A3 


Al B1 A2 B2 c2 Y2 GND 


Order Number DM74AS27M or DM74AS27N 
See NS Package Number M14A or N14A 


Output 
Y 


TL/F/6278-1 


Function Table 


H 
L 
L 
L 


H = High Logic Level 
L = Low Logic Level! 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air 
Temperature Range 
Storage Temperature Range 
Typical 6a 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
-65°C to + 150°C 


84.0°C/W 
114.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 


- table are not guaranteed at the absolute maximum ratings. 


Recommended Operating Conditions 


Parameter 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 


Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


lon = —2mA 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


Supply Current Voc = 5.5V 


Parameter 


Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Voc = 4.5V to 5.5V 


Voc = 4.5V, lo. = 20 mA 
Voc = 5.5V, Vin = 7V 


Voc = 5.5V, Vin = 2.7V 
Voc = 5.5V, Vit = 0.4V 
Voc = 5.5V, Vo = 2.25V 


Voc = 4.5V, |) = —18mA 


Outputs High 
Outputs Low 
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Voc = 4.5V to 5.5V 
R_ = 5000 
C. = 50 pF 





National 
Semiconductor 


DM74AS30 8 Input NAND Gate 


General Description m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


This device contains a single gate which performs the logic = Functionally and pin for pin compatible with Schottky, 
NAND function. low power Schottky, and advanced low power Schottky 
TTL counterpart 
Features ek mu Improved AC performance over Schottky, low power 
= Switching specifications at 50 pF Schottky, and advanced low power Schottky counter- 
m Switching specifications guaranteed over full tempera- parts 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 


A B 


Order Number DM74AS30M or DM74AS30N 
See NS Package Number M14A or N14A 


TL/F/6279-1 


Function Table 


Y = ABCDEFGH 


All inputs H 
One or More 
Inputs L 
H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air 
Temperature Range 
Storage Temperature Range 
Typical 05, 
N Package 
M Package 


7V 
7V 


0°C to + 70°C 
—65°C to + 150°C 


84.0°C/W 
114.0°C/W 


Recommended Operating Conditions 


Parameter 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


Voc = 4.5V, |) = 
lon = —2mA 


Low Level Output 
Voltage 


Input Current at Max 


Voc = 5.5V, Vin 
Input Voltage : ; 


High Level Input Current Vcoc 
Low Level Input Current Voc 
Output Drive Current 


Supply Current Voc = 5.5V 


Parameter 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


= 5.5V, Vin = 
= 5.5V, Vit = 
Voc = 5.5V, Vo = 2.25V 

| OutpuisHigh | | tT | 
| Outpustow | | a4 | 49 | 


—18 mA 


Voc = 4.5V to 5.5V 
Voc = 4.5V, lot = 


=7V 


0.4V 


3-24 


20 mA 


2.7V 


Voc = 4.5V to 5.5V 
R_ = 5002 





National 
Semiconductor 


DM74AS32 Quad 2-Input OR Gate 


General Description a lias oxide-isolated, ion-implanted Schottky TTL 
a tli sak Ae eo gates, each of which m Functionally and pin for pin compatible with Schottky, 
Pero og! UNGUON: low power Schottky, and advanced low power Schottky 
TTL counterpart 
Features ee gw Improved AC performance over Schottky, low power 
m Switching specifications at 50 pF Schottky and advanced low power Schottky counter- 
m@ Switching specifications guaranteed over full tempera- parts 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 
AZ Y3 


Al B1 Y1 A2 B2 Y2 GND 
TL/F/6280-1 


Order Number DM74AS32M or DM74AS32N 
See NS Package Number M14A or N14A 


Function Table 


igh Logic Level 
ow Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 7V 


Operating Free Air 
Temperature Range 


Storage Temperature Range 
Typical 0a 


0°C to + 70°C 
—65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


84.0°C/W 
114.0°C/W 


N Package 
M Package 


Recommended Operating Conditions 


Parameter 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Conditions 
Voc = 4.5V, I] = —18mA 


Voc = 4.5V to 5.5V 
lon = —2mA 


Voc = 4.5V, lol = 20mA 
Input Current at Max 


Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current 
Low Level Input Current 
Output Drive Current 


Parameter 
Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Supply Current Voc = 5.5V 


Conditions | Min | Max | 


Voc = 4.5V to 5.5V 
Ri, = 5000 


Parameter 
Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





3-26 


National 
Semiconductor 


DM74AS34 Hex Non-Inverter 


General Description Features 


These devices contain six independent gates, each of which ™ Switching specifications at 50 pF 
performs the logic identity function. m Switching specifications guaranteed over full tempera- 
ture and Vcc range 
m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 


Dual-In-Line Package 


A3 GND 


Order Number DM74AS34N 
See NS Package Number N14A* 


TL/F/6281-1 


Function Table 


oie oll 


H = High Logic Level 
L = Low Logic Level 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 


Input Voltage 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 6 ja 
N Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


84.5°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Rleecommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter —|_ Conditions, 
Input Clamp Voltage Voc = 4.5V, |) = —18mA 


Voc = 4.5V to 5.5V 
lon = —2mA 


High Level Output 
Voltage 


Low Level Output Voc = 4.5V, 

Voltage lo. = 20mA 

Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 

High Level Input Current | Voc = 5.5V, Viq = 2.7V 
Low Level Input Current Voc = 5.5V, Vi_ = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 
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| Max_| 
| 20 | 
| -0.5 | 
patie 


Typ 
~112 
7.4 


Outputs High 


Voc = 4.5V to 5.5V 
R_ = 5009 





National 
Semiconductor 


DM74AS74 Dual D Positive-Edge-Triggered 
Flip-Flop with Preset and Clear 


General Description 


The AS74 is a dual edge-triggered flip-flops. Each flip-flop 
has individual D, clock, clear and preset inputs, and also 
complementary Q and Q outputs. 


Information at input D is transferred to the Q output on the 
positive going edge of the clock pulse. Clock triggering oc- 
curs at a voltage level of the clock pulse and is not directly 
related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the D 
input signal has no effect. 

Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 


Connection Diagram 


Features 

a Switching specifications at 50 pF 

m= Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin-for-pin compatible with Schottky 
and LS TTL counterpart 

m Improved AC performance over S74 at approximately 
half the power 


Dual-In-Line Package 


Voc CtR2 


CLA 1 D1 


CLK + PR1 


D2 CLK2 PR2 


ai Q1 GND 


TL/F/6282-1 


Order Number DM74AS74M, N 
See NS Package Number M14A or N14A 


Function Table 


L = Low State, H = High State, X = Don’t Care 


T = Positive Edge Transition 
Qo = Previous Condition of Q 


* = This condition is nonstable; it will not persist when preset and clear 
inputs return to their inactive (high) level. The output levels in this condition 
are not guaranteed to meet the Voy specification. 





3-29 z 





Absolute Maximum Ratings 

Supply Voltage / 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical @ ja 
N Package 76.0°C/W 
M Package 107.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 
Voc Supply Voltage 

Vin High Level input Voltage 
Vit Low Level Input Voltage 

lou High Level Output Current 

lo Low Level Output Current 
foLK Clock Frequency 


tweouxy | Width of Glock Pulse 


Low 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


on 
on 


= 
So 
or 


fhe eae 
oe Fg 
i 
el 
ae 
P| 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


High Level Output Voc = 4.5V to 5.5V, 
Voltage lon = —2mA 

Low Level Output Voc = 4.5V, Vin = Max, 
Voltage lo, = 20 mA 

Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Clock, D 
ViH = 2.7 Preset, Clear 


Low Level Input Current Voc = 5.5V, Clock, D 
Vit = 0.4V Preset, Clear 
Output Drive Current Vec = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 
Maximum Clock Frequency Voc = 4.5V to 5.5V 


Propagation Delay Time RL . 500 Preset 
Low to High Level Output CL = 50 pF or Clear 
Propagation Delay Time Preset 
High to Low Level Output or Clear 
Propagation Delay Time Clock 
Low to High Level Output 

Propagation Delay Time Clock 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
Logic Diagram 


PRESET 


TL/F/6282-2 
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National 
Semiconductor 


DM74AS86 Quad 2-Input Exclusive-OR Gate 


General Description | a oxide-isolated, ion-implanted Schottky TTL 
Lie toed eer ieraceals age each of which gy Functionally and pin for pin compatible with Schottky, 
P ORG SAGs eet Une TOn low power Schottky, and advanced low power Schottky 
TTL counterpart 
Features eee mw Improved AC performance over Schottky, low power 
m Switching specifications at 50 pF Schottky, and advanced low power Schottky counter- 
m Switching specifications guaranteed over full tempera- parts 
ture and Voc range 


Connection Diagram 


Dual-in-Line Package 
A3 Y3 


Al B1 Yi A2 B2 Y2 GND 


Order Number DM74AS86N 
See NS Package Number N14A* 


TL/F/6283~1 


Function Table 


Y=A®B=AB+ AB 


igh Logic Level 
= Low Logic Level 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
Operating Free Air teed. The device should not be operated at these limits. The 
Temperature Range 0°C to +70°C parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range — 65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 0), the conditions for actual device operation. 
N Package 74.5°C/W 


Recommended Operating Conditions 


[Parameter in 


[Low Lvelinputvotags iP 
righ Level ouput Curent | 
[Low Level ouput urent | ——*d 
[Free Ar OperingTemperaure | 0 | 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Input Clamp Voltage Voc = 4.5V, I; = —18mA 


—1 
High Level Output lon = —2mA 

Voltage Voc = 4.5V to 5.5V 

Low Level Output Voc = 4.5V, lot = 20mA 

Voltage 

Input Current @ Max Voc = 5.5V, Vin = 7V 0 
Input Voltage ; 
High Level Input Current Voc = 5.5V, Vin = 2.7V aa aes 20 


Low Level Input Current Voc = 5.5V, Vi_ = 0.4V aa ee 
Output Drive Current Voc = 5.5V, Vo = 2.25V | -30 | | 


Supply Current Voc = 5.5V Outputs High i ede 
Outputstow | | 24 | 98 
| Parameter | Conditions, =| Min. | Max 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Ry = 50029. 2 
(Other Input Low) 


Propagation Delay Time 
High to Low Level Output 
(Other Input Low) 


Propagation Delay Time 
Low to High Level Output 
(Other Input High) 


Propagation Delay Time 
High to Low Level Output 
(Other Input High) 


Note 1: See Section 1 for test waveforms and output load. 


2 
1 


Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. 
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109 


National 
Semiconductor 


DM74AS109 Dual J-K Positive-Edge-Triggered 
Flip-Flop with Preset and Clear 


General Description 


The 'AS109 is a dual edge-triggered flip-flop. Each flip-flop 
has individual J, K, clock, clear and preset inputs, and also 
complementary Q and Q outputs. 


Information at inputs J and K meeting the setup time re- 
quirements are transferred to the Q output on the positive 
going edge of the clock pulse. Clock triggering occurs at a 
voltage level of the clock pulse and is not directly related to 
the transition time of the positive going pulse. When the 
clock input is at either the high or low level, the J, K input 
signal has no effect. 


Asynchronous preset and clear inputs will set or reset Q 
output respectively upon the application of low level signal. 


The J-K design allows operation as a D flip-flop by tying the 
J and K inputs together. 


Connection Diagram 
Dual-In-Line Package 


Veco CLR2 J2  K2 CLK2 PR2 


K1 CLK1 PR1 a1 ai 
TL/F/6284-1 
Order Number DM74AS109N 
See NS Package Number N16A* 


Features 

gm Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with Schottky 
and LS TTL counterpart 

mw Improved AC performance over S109 at approximately 
half the power 


Function Table 


q 


Outputs 
Q Q 


H L 
L H 
H* H* 
L H 

TOGGLE 
Qo Qo 
H L 
Qo 


x@rmreierKxK x 
<xITtierrxKx*K KIA 


L X 
H X 
L X 
H t 
H T 
H T 
H T 
H L 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition, Qg = Previous Condition of Q 


*This condition is nonstable; it will not persist when preset and clear inputs 
return to their inactive (high) level. The output levels in this condition are not 
guaranteed to meet the Voy specification. 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 6a 
N Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


72.0°C/W 


Recommended Operating Conditions 


Symbol 
Vcc 
ViH 
Vit 
lOH 
lo. 
fcLk 


twWcLk Pulse Width 


Data Setup Time 





Inactive 


ty Data Hold Time 


TA Free Air Operating Temperature 
The (T) indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


2 
tw 


PRE or CLR 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


4.5 


nm] 1 
Olin 


4 
5.5 
4 


5.5T 


oO ine 
2/5 


~“I 


over recommended operating free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | Conditions_ 
Input Clamp Voltage Veco = 4.5V, |} = —18mA 


lon = —2mA 


High Level Output 
Voltage 
Low Level Output 
Voltage 


lo. = 20mA 


Voc = 4.5V to 5.5V 
Voc = 4.5V, Vip = 2V 


Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level input Voc = 5.5V, Clock, J, K » 


ViL = 0.4V 


Low Level Input 
Current 


; = 5. —30 


Voc = 5.5V, Clock, J, K 
Preset, Clear 
Output Drive Current Vo = 2.25V, Voc = 5.5V 


Supply Current Voc = 5.5V (Note 1) 


Note 1: loc is measured with J, K, CLK and PR grounded, then with J, K, CLK and CLR grounded. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


| Parameter |__—Conditions__—_| 
Maximum Clock Frequency Voc = 4.5V to 5.5V 


Propagation Delay Time Ri 5 5002 
Low to High Level Output C_ = 50 pF 


Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 


PRESET 
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TL/F/6284-2 





National 
Semiconductor 


DM74AS$136 Quad 2-Input 
Exclusive-OR Gate with Open-Collector Outputs 


General Description 


This device contains four independent gates, each of which 
performs the logic exclusive-OR function. The open-collec- 
tor outputs require external pull-up resistors for proper logi- 
cal operation. 


Pull-Up Resistor Equations 


Vcc (Min) — Vou 


R = 
MAX ™ Na (lon) + No (lin) 


_ Yec (Max) — Vor 

lot — Na (li) 
Ny (loy) = total maximum output high current for 
all outputs tied to pull-up resistor 
No (lj) = total maximum input high current for ail 
inputs tied to pull-up resistor 


N3 (li,) = total maximum input low current for all 
inputs tied to pull-up resistor 


RMIN 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


m Advanced oxide-isolated, ion-implanted Schottky TTL | 


process 

m Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterparts 

m Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

m@ Open collector outputs for wired AND cascading 

m PNP input design reduces input loading 


Dual-in-Line Package 


Al B1 Y1 


A3 Y3 


B2 Y2 
TL/F/6718-1 


Order Number DM74AS136N 
See NS Package Number N14A* 


Function Table 


H = High Logic Level 
L = Low Logic Level 


*Contact your local NSC representative about surface mount (M) package availability. 
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136 


Absolute Maximum Ratings 
Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V pia se the wee oe ease cannot be oe 
teed. The device should not be operated at these limits. The 
utpuevollage torr state) by parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range 0°C to + 70°C table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical Oya the conditions for actual device operation. 


N Package 74.5 °C/W 


Recommended Operating Conditions 


Parameter 
Supply Voltage 
High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


Low Level Output Current 


Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise noted) 
Parameter 


Input Clamp Voltage Voc = Min, |} = —18mA 


High Level Output Voc = Min, Vo = 5.5V 
Current Vit = Max, Vi = Min 


Low Level Output Voc = Min, lo. = Max 
Voltage Vin = Min, Vi_ = Max 


Input Current at Max Voc = Max, V| = 7V 


Input Voltage 


High Level Input Current Voc = Max, V; = 2.7V 


Low Level Input Current Voc = Max, Vj = 0.5V 


Supply Current Voc = Max 


Switching Characteristics 


over recommended operating free air temperature range (Note 1) 


DM74AS136 
= | min | Max 
Propagation Delay Time Other Input Low 45 
Low to High Level Output Voc = 4.5V to 5.5V 
Propagation Delay Time RL = 5002 , 
High to Low Level Output GO. = 50 pF 
Propagation Delay Time Other Input Low 45 
Low to High Level Output Voc = 4.5V to 5.5V 
Propagation Delay Time Ay Z S008 F 
High to Low Level Output GC. = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74AS157/DM74AS 158 
Quad 1 of 2 Line Data Selector/Multiplexer 


General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate STROBE input is provided. A 4-bit 
word is selected from one of two sources and is routed to 
the four outputs. The AS157 presents true data whereas the 
AS158 presents inverted data to minimize propagation de- 
lay time. 


Features 

m@ Switching specifications at 50 pF 

g@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

m Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

m Expand any data input point 

@ Multiplex dual data buses 

General four functions of two variables (one variable is 
common) 

@ Source programmable counters 


Dual-in-Line Package 


INPUTS OUTPUT INPUTS OUTPUT 


en es 
Vcc STROBE 4A 4B 


SELECT 1A 
—————— 


————, 


4Y 3A 3B 


2Y 


INPUTS OUTPUT INPUTS OUTPUT 


TL/F/6290-1 


Order Number DM74AS157N 
or DM74AS158N 
See NS Package Number N16A* 


Function Table 


STROBE 


Output Y 


H 
L 
L 
L 
L 


= High Level, L = Low Level, X = Don’t Care 





*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 65, 
N Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


75.0 °C/W 


Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74AS157, 158 


Supply Voltage 4.5 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T, 


| Parameter | Conditions, =| Min | Ty 
input Clamp Voltage Voc = 4.5V, 1) = —18mA ae 


N 
(o>) 


> |> 


High Level Output Voc = 4.5V to 5.5V, lon = —2mA 
Voc — 2 
Voltage 


Low Level Output 
Voltage 


Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 
High Level Input Current | Voc = 5.5V, Vin = 2.7V 


Vcc = 5.5V, 
Vit = 0.4V 


Low Level Input Current 


lo (Note 1) 


Supply Current Voc = 5.5V 


Voc = 4.5V, lot = 20 mA 


Select 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


"AS157 





*AS158 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit current, los. 
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"AS157 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter Conditions i DRYARS It 
(otra) [in [wax 

Propagation Delay Time, Voc = 4.5V to 5.5V, Y 1 
Low to High Level Output CL = 50 pF, 
Propagation Delay Time, AL = 5002 Data Y ; 
High to Low Level Output 
Propagation Delay Time, STROBE Y 9 10.5 
Low to High Level Output : 
Propagation Delay Time, STROBE Y 2 75 
High to Low Level Output : 
Propagation Delay Time, Select Y 9 14 
Low to High Level Output 
Propagation Delay Time, ; Select Y 2 
High to Low Level Output 


8SleZS} 


"AS158 Switching Characteristics over recommended operating free air temperature range (Note 1) 


To DM74AS158 

Propagation Delay Time, Voc = 4.5V to 5.5V, Y 
Low to High Level Output CL = 50 pF, 

Propagation Delay Time, Ry = 5002 Y 
High to Low Levei Output 

Propagation Delay Time, STROBE Y 
Low to High Level Output 

Propagation Delay Time, STROBE Y 
High to Low Level Output 

Propagation Delay Time, Select Y 
Low to High Level Output 

Propagation Delay Time, Select Y 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagrams 
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National 
Semiconductor 


DM74AS160, 161, 162, 163 
Synchronous Four-Bit Counter 


General Description 


These synchronous presettable counters feature an internal 
carry look ahead for application in high speed counting de- 
signs. The AS160 and AS162 are four-bit decade counters, 
while the AS161 and AS163 are four-bit binary counters. 
The AS160 and AS161 clear asynchronously, while the 
AS162 and AS163 clear synchronously. The carry output is 
decoded to prevent spikes during normal counting mode of 
operation. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that outputs change co- 
incident with each other when so instructed by count enable 
inputs and internal gating. This mode of operation elimi- 
nates the output counting spikes which are normally associ- 
ated with asynchronous (ripple clock) counters. A buffered 
clock input triggers the four flip-flops on the rising (positive- 
going) edge of the clock input waveform. 


These counters are fully programmable, that is, the outputs 
may each be preset to either level. As presetting is synchro- 
nous, setting up a low level at the LOAD input disables the 
counter and causes the outputs to agree with set up data 
after the next clock pulse regardless of the levels of enable 
input. Low to high transitions at the LOAD input are perfectly 
acceptable regardless of the logic levels on the clock or 
enable inputs. (Continued) 


Connection Diagram 


Features 

mg Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

gw Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

m Synchronously programmable 

g Internal look ahead for fast counting 

m@ Carry output for n-bit cascading 

m Synchronous counting 

m@ Load control line 

m@ ESD inputs 


Dual-In-Line Package 


RIPPLE 


OUTPUTS 


Vcc OUTPUT Qqg Qs 


CLEAR CLOCK A 


Qc QD T 


D ENABLE GND 


el 
DATA INPUTS 


TL/F/6291-1 


Order Number DM74AS160N, M, DM74AS161N, M, 
DM74AS162N, M or DM74AS163N, M 
See NS Package Number N16A, M16A 
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160 © 161 © 162 © 163 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 6a The “Recommended Operating Conditions” table will define 

N Package 71.5°C/W the conditions for actual device operation. 

M Package 101.0°C/W 


Operating Free Air Temperature Range 0°C to + 70°C 


Recommended Operating Conditions 


| | Nom | 

Vea oe 

Vi 7a ean 

Vit ed 

lon | 

low ff ene 

fouk ses fd 

tsu tsetup: Set-Up Time ana 

3 | ie a 

LOAD Sas 52 

ee 

acelin aes 

i 
(Only for 160 & 161) 

oe 

at a 

as 

Meee Be 

eee 

Fee 


thota Hold Time ta; A, B, C, D 


a; A, 
P, En 
EAR 


Hold 0 CL 
(Only for 160 & 161) 


twoLk Width of Clock Pulse 
twcLr” Width of Clear Pulse, (’AS160, ’AS161 Low) 


Electrical Characteristics over recommended operating free air temperature range 
All typical values are measured at Vcc = 5V, Ta = 25°C 


| Parameter | Coonditions, | Min | Typ _| 
Input Clamp Voltage Voc = 4.5V, || = —18mA 


High Level Output lon = —2mA, 
Voltage Voc = 4.5 to 5.5V 
Low Level Output Voc = 4.5V, 
Voltage lo. = 20mA 
Input Current @ Max 

Input Voltage 





Da ,C, 
LO 
Cc 


High Level Input Current 


Low Level Input Current 
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Electrical Characteristics over recommended operating free air temperature range 
All typical values are measured at Vcc = 5V, Ta = 25°C (Continued) 


Conditions 


Io (Note 1) 


Supply Current 


Voc = 5.5V 


| Min | Typ | Max | 
| Output DriveCurrent_| Voo=5.5V,Vo=225v | -30 | | 112 | 
ae 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Ios. 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Max. Clock Freq 


Propagation Delay Time 
High to Low Level Output 


Propagation Delay Time 
Low to High Level Output 
with Load High 


Propagation Delay Time 
Low to High Level Output 
with Load Low 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 


fax 
tPHL 


tpLH 


Propagation Delay Time 
High to Low Level Output 


Propagation Delay Time 
High to Low Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


General Description (Continued) 


The AS160 and AS161 clear function is asynchronous. A 
low level at the clear input sets all four of the flip-flop out- 
puts low regardless of the levels of clock, load or enable 
inputs. These two counters are provided with a clear on 
power-up feature. The AS162 and AS163 clear function is 
synchronous; and a low level at the clear input sets all four 
of the flip-flop outputs low after the next clock pulse, regard- 
less of the levels of enable inputs. This synchronous clear 
allows the count length to be modified easily, as decoding 
the maximum count desired can be accomplished with one 
external NAND gate. The gate output is connected to the 
clear input to synchronously clear the counter to all low out- 
puts. Low to high transitions at the clear input of the AS162 
and AS163 are also permissible regardless of the levels of 
logic on the clock, enable or load inputs. 


The carry look ahead circuitry provides for cascading coun- 
ters for n bit synchronous application without additional gat- 
ing. Instrumental in accomplishing this function are two 


lock 
EnT 


lone ee 





(AS160, 
AS161) 
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DM74AS160 thru 163 


Units 


75 MHz 


Ripple a 


Ripple 
{ 


{ 
Ripple 

1 
Any Q 
AnyQ 


Ripple 


Ripple 


2.5 
6.5 
7 
13 
13 
Ripple 
12.5 


count-enable inputs (P and T) and a ripple carry output. 
Both count-enable inputs must be high to count. The T input 
is fed forward to enable the ripple carry output. The ripple 
carry output thus enabled will produce a high level output 
pulse with a duration approximately equal to the high level 
portion of QA output. This high level overflow ripple carry 
pulse can be used to enable successive cascaded stages. 
High to low level transitions at the enable P or T inputs of 
the AS160 through AS163, may occur regardless of the log- 
ic level on the clock. 


The AS160 through SA163 feature a fully independent clock 
circuit. Changes made to control inputs (enable P or T, or 
load) that will modify the operating mode will have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable set-up and hold 
times. 
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Logic Diagrams 








160 © 161 © 162 © 163 


15 __ RIPPLE 
CARRY 
TL/F/6291-3 





ae 


OU esc ence os aT 
Di ig gee ee ee re ese ee 


SSS ees 
ta 


L he 


Logic Diagrams (continued) 
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Logic Diagrams (continued) 
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National 
Semiconductor 


DM74AS168A/DM74AS169A | 
Synchronous Four Bit Up/Down Counter 


General Description 


These synchronous presettable counters feature an internal 
carry look ahead for cascading in high speed counting appli- 
cations. The AS168 is a four-bit decade up/down counter 


and the AS169 is a four-bit binary up/down counter. The . 


carry output is decoded to prevent spikes during normal 
mode of counting operation. Synchronous operation is pro- 
vided so that outputs change coincident with each other 
when so instructed by count enable inputs and internal gat- 
ing. This mode of operation eliminates the output counting 
spikes which are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive going) edge of clock 
input waveform. 


These counters are fully programmable; that is, the outputs 
may each be preset either high or low. The load input circuit- 
ry allows loading with carry-enable output of cascaded 
counters. As loading is synchronous, setting up a low level 
at the load input disables the counter and causes the out- 
puts to agree with the data inputs after the next clock pulse. 


The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional gating. 
Both count enable inputs (P and T) must be low to count. 
The direction of the count is determined by the level of the 
up/down input. When the input is high, the counter counts 
up; when low, it counts down. Input T is fed forward to en- 
able the carry outputs. The carry output thus enabled will 
produce a low level output pulse with a duration approxi- 
mately equal to the high portion of the QA output when 
counting up, and approximately equal! to the low portion of 


Connection Diagram 


the QA output when counting down. This low level overflow 
carry pulse can be used to enable successively cascaded 
stages. Transitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. 

The control functions for these counters are fully synchro- 
nous. Changes at control inputs (enable P, enable T, load, 
up/down) which modify the operating mode have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable setup and hold 
times. 


Features 

# Switching Specifications at 50 pF 

au Switching Specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 


Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Synchronously programmable 
Internal look ahead for fast counting 
Carry output for n-bit cascading 
Synchronous counting 

Load control line 

ESD inputs 


Dual-!In-Line Package 


RIPPLE 


OUTPUTS 


Voc OUTPUT Qa Qs 


RIPPLE Qa 
CARRY 
OUTPUT 


UP/DOWN 


Qc T 


LOAD 


D ENABLE GND 


~~, a Pp 
DATA INPUTS 


TL/F/6292-1 


Order Number DM74AS168AM, DM74AS168AN, DM74AS169AM or DM74AS169AN 
See NS Package Number M16A or N16A 
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Absolute Maximum Ratings 


V69LeV89S1 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V oe silo bees nea ae ee ve ee 
‘ : ; 6 teed. The device should not be operated at these limits. The 
Operating hiecau Tomperatuve Hage eC ae parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical Oya The “Recommended Operating Conditions” table will define 
N Package 71.5°C/W the conditions for actual device operation. 
M Package 101.0°C/W 


Recommended Operating Conditions 














eiPieat [ee Pe a 
7 A RS 
eet | 0 | |__| rs 
v7 Savane ed a 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C 


[Parameter [—andtions 
Input Clamp Voltage Voc = 4.5V, || = —18mA 


High Level Output lon = —2mA, 
Voltage Voc = 4.5V to 5.5V 
Low Level Output Voc = 4.5V, 
Voltage lor = 20mA 

Input Current @ Max Voc = 5.5V, 

Input Voltage Vin = 7V 


High Level Input Current Voc = 5.5V, 
Vin = 2.7V 
Low Level Input Current Voc = 5.5V, 
VIL = 0.4V . , ENT, / 


Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V 
Supply Current Voc = 5.5V 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Ios. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions | _From_| To __| 
Max. Clock Freq Voc = 4.5V to 5.5V 


Propagation Delay Time AL a 5002 

Low to High Level Output GC, ='50 pF 

Propagation Delay Time 

High to Low Level Output 

Propagation Delay Time 

Low to High Level Output 

Propagation Delay Time 

High to Low Level Output 

Propagation Delay Time 

Low to High Level Output 

Propagation Delay Time EnT 
High to Low Level Output 

Propagation Delay Time u/D 
Low to High Level Output (Note 2) 
Propagation Delay Time u/D 
High to Low Level Output (Note 2) 


Note 1: See Section 1 for test waveforms and output load. 


Note 2: Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic level of the 
up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output transition will be in phase. if the count is maximum 
(9 for AS168A or 15 for AS169A), the ripple carry output will be out of phase. 
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National 
Semiconductor 


DM74AS174 Hex D Flip-Flop 


General Description 


These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. This device has an asyn- 
chronous clear input. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at 
either a high or low level, the D input signal has no effect at 
the output. 


Connection Diagram 


Q4 CLOCK 


Q Ld Q dD 6a 
CK JO@OP CK OP CK 
CLEAR Ale CLEAR i CLEAR 
O 


Voc a6 D6 DS 


+ 


Q3 GND 


TL/F/8655-1 


CLEAR Q1 D1 D2 Q2 D3 


Order Number DM74AS174N 
See NS Package Number N16A* 


*Contact your local NSC representative about surface mount (M) package 


with Clear 


Features 

mg Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Pin and functional compatible with LS and Schottky 
family counterpart 

m Switching performance guaranteed over full tempera- 
ture and Vcc supply range 


Function Table 


H igh Logic State 

L Low Logic State 

X = Either Low or High Logic State 

Qo = The level of Q before the indicated 
steady-state input conditions were 
established. 

T = Transition from Low Logic 

Level to High Logic Level 


availability. 
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Absolute Maximum Ratings 


Supply Voltage Note: The “Absolute Maximum Ratings” are those values 

Input Voltage pice seit derstand oti ee ee be cab 

. ? ‘ é teed. The device should not be operated at these limits. The 

Cperalng Eres Air Temperature range veto parametric values defined in the “Electrical Characteristics” 

Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 

Typical 0 ja The “Recommended Operating Conditions” table will define 
N Package 66.3°C/W the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 
Voc 45 
Vi 
fotock 


tw Pulse Width 4 
tsoup | Setup Time 
a 


tHoLp Data Input Hold Time 1 
Ta Operating Free Air Temperature Range 


Electrical Characteristics over recommended operating free air temperature range 


Conditions 
Input Clamp Voltage Voc = 4.5V, |} = —18mA 
High Level Output Voltage lon = Max, Voc = 4.5 to 5.5V 


NI 


Nog = SSN NER OY. 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Note 2: [cc is measured with D inputs and CLR grounded and CLK at 4.5V. 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter fe 
(Output) 


Maximum Clock Frequency Voc = 4.5V to 5.5V, 


i i C_ = 50 pF 
Propagation Delay Time L 7Pr, 
High to Low Level Output CLEAN Ta = Min to Max, 


Propagation Delay Time 
Low to High Level Output Cee 
Propagation Delay Time 
High to Low Level Output bias 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagram 


14 
D6 Oo 


9 
CLOCK © 


Se 
S 


TL/F/8655-2 
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National 
Semiconductor 


DM74AS175A Quad D Flip-Flop with Clear 


General Description 


These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. This device has an asyn- 
chronous clear input. 


information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at 
either a high or low level, the D input signal has no effect at 
the output. 


Connection Diagram 


Features 

mw Advanced Oxide-Isolated fon-Implanted Schottky TTL 
process 

m Pin and Functional compatible with LS and Schottky 
family counterpart 

@ Switching performance guaranteed over full tempera- 
ture and Vcc supply range 


TL/F/8656-1 


Order Number DM74AS175AN 
See NS Package Number N16A* 


Function Table 


H = High Logic State 
L = Low Logic State 


Qo = The level of Q before the indicated steady-state input conditions were 


established. 


T = Transition from Low Logic Level to High Logic Level 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage Note: The “Absolute Maximum Ratings” are those values 

Input Voltage Asie si the safety of the device cannot . eat 

: . 3 5 teed. The device should not be operated at these limits. The 

Operaling Free Air-Temp. Range Peo parametric values defined in the “Electrical Characteristics” 

Storage Temperature Range — 65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 

Typical Oj, The “Recommended Operating Conditions”’ table will define 
N Package 67.5°C/W the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol Parameter 
Vcoc Supply Voltage 

Vin High Level Input Voltage 

Vit Low Level Input Voltage 

lou High Level Output Current 


ho 
Oo 


lot Low Level Output Current 


Clock Frequency 


tw Pulse Width Clock High 
Clock Low 


tSetup Setup Time Data 


CLEAR Inactive 


tHoLD Data Input Hold Time 1 
TA Operating Free Air Temperature Range 


a 
o | 


~ 
o 


Electrical Characteristics (over recommended operating free air temperature range) 


| Parameter |= Condiitions, | Min 
| inputClamp Voltage | Vo = 45V= tema | 
| LowLevelOutputVoltage | Voc = 46Vlon=MaxVn=2v | | 0. 
| Input Current at Maximuminput Voltage | Voo=S86V.Mi=7V | 
| High LevelinputGurent_ | Voc = 88V.Mi=27V | 
| LowLevelinputGurent | Voc = 88V.Mi=0av | 
Cc - 


Supply Current Voc = 5.5V (Note 1) ae : 34 


i) fo) -j 
ie) rae) < 
(on) a G 


Note 1: icc is measured with D inputs and CLEAR grounded, and clock at 4.5V. 


Switching Characteristics over recommended operating free air temperature range (Note 2) 


| renew | | on | mt 


Maximum Clock Frequency Peas nel 
Propagation Delay Time Low to High Level Output | CLEAR Es all 
Propagation Delay Time High to Low Level Output | CLEAR ae ee 


Propagation Delay Time Low to High Level Output 
Propagation Delay Time High to Low Level Output 


Note 2: See Section 1 for test waveforms and output load. 
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Logic Diagram 
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National 
Semiconductor 


ash 


DM74AS181B Arithmetic Logic 
Unit/Function Generator 


General Description 


These arithmetic logic units (ALU)/function generators per- 
form 16 binary arithmetic operations on two 4-bit words, as 
shown in Tables | and Il. These operations are selected by 
the four function-select lines (SO, S1, S2, S3) and include 
addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal car- 
ries must be enabled by applying a low-level voltage to the 
mode contro! input (M). A full carry look-ahead scheme is 
available in these devices for fast, simultaneous carry gen- 
eration by means of two cascade-outputs (P and G) for the 
four bits in the package. When used in conjunction with the 
DM74AS182 full carry look-ahead circuits, high-speed arith- 
metic operations can be performed. The typical addition 
times shown in Table III illustrate how little time is required 
for addition of longer words, when full carry look-ahead is 
employed. The method of cascading AS182 circuits with 
these ALU’s to provide multi-level full carry look-ahead is 
illustrated under typical applications data for the 
DM74AS182. 

(Continued) 


Connection Diagram 


Dual-In-Line Package 
INPUTS OUTPUTS 


———— 
Vec Al Bi A2 B2 AS BS G Ca+4 P A=B FS 


Bo AO S3 S2 S1 
INPUTS 


SO Cy, M FO F1 F2 GND 
\eneen remenenee 
OUTPUTS 
TL/F/6295-1 
Order Number DM74AS181BN, NT 
See NS Package Number N24A or N24C 








Features 
m Arithmetic operating modes: 
Addition 
Subtraction 
Shift operand A one position 
Magnitude comparison 
Plus twelve other arithmetic operations 
m@ Logic function modes: 
EXCLUSIVE-OR 
Comparator 
AND, NAND, OR, NOR 
Plus ten other logic operations 
m Full look-ahead for high-speed operations on long 
words 
m Switching specifications guaranteed over full tempera- 
ture and Vcc range 
wg Switching specifications at 5009/50 pF 
m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Pin Designations 


Designation | PinNos. | Function _ 
A3, A2,A1,A0 | 19,21, 23,2 Word A Inputs 
B3,B2,B1,BO | 18,20, 22,1 Word B Inputs 


Function-Select 


ie Ee ia = : - " : bee 


Inputs 


Inv. Carry Input 


Le | Mode Control 


Input 


Function Outputs 


Comparator Output 


Carry Propagate 
Output 


Inv. Carry Output 


Carry Generate 
Output 


Supply Voltage 
Ground 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V pisses ita eine eile lie nies 4 a 
_ teed. The device should not be operated at these limits. The 
Ores uit Voltage Ae Bem) A parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range O°Cto +70°C . table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 0a the conditions for actual device operation. 
N Package 48.5°C/W 
M Package 80.0°C/W 


Recommended Operating Conditions 


2 


High Level Output 
Current A= BandG 
Current G 


High Level Output Voltage, 
(A = B Only) 


Free Air Operating Temperature 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter Conditions | Min | 
Vik Input Clamp Voltage Voc = 4.5V, || = —18mA 


VoH High Level Output lon = —2mA Any Output Ven — 2 
Voltage ExceptA = B cc 


ai 
ai 


BSN 
fee) 


a ‘ 
on 


~~] 
Oo 


< 
G 


— 
ie) 


q) 


ive) 
oS 


lon = —3mA 
lou High Level Output Voc = 4.5V, 
Current (A = B) Von = 5.5V 

Low Level Output Voc = 4.5V, Any Output aa 0.3 


1 


fo) 


Voltage lo = 20 mA Except G 


lo. = 48 mA G 


Any AorB 





Input Current @ Max 
Input Voltage 


Carry 

Mode Input 

Any S Input 

Any AorB Input 
Carry Input 
Mode Input 

Any S Input 


Any AorB 
Input 


Carry Input 


Io (Note 1) Output Drive Current Voc = 5.5V Vo = 2.25V 
Ioc Supply Current Vcc = 5.5V 


Note 1: The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Ios. 


High Level Input 
Current 


i) alee 
oO @Oja to) 


Low Level Input 
Current 





| | | 
— ° 
on | la 


—112 


| 
oo 
o 
~l 
— 
nm 
ro) 


_ 
foo) 
hb 





3-62 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


= ce 
tPLH Propagation Delay Time, 
Low-to-High Level Output Cc 
n 
tPHL Propagation Delay Time, 
High-to-Low Level Output 


tpLH Propagation Delay Time, M = O”V, 
Low-to-High Level Output SO = S3 = 4.5V 

S1 = $2 =0V 

(SUM mode) 


(Output) 


Ch+4 


_ 


tpHL Propagation Delay Time, 
High-to-Low Level Output 


i) 


oF 
—< 


tPLH Propagation Delay Time, M = OV, 
Low-to-High Level Output SO = S3 = OV 

$1 = S2 = 4.5V 

(DIFF mode) 


tpHL Propagation Delay Time, 
High-to-Low Level Output 

tpLH Propagation Delay Time, 
Low-to-High Level Output 

tPHL Propagation Delay Time, 
High-to-Low Level Output 


95 
° 
< 3 


teLH Propagation Delay Time, M = OV, 
Low-to-High Level Output SO = S3 = 4.5V 
S1 = $2 =0V 


t Propagation Delay Time, <a 
leas pag 7 (SUM mode) 


High-to-Low Level Output 


tpLH Propagation Delay Time, M = OV, 
Low-to-High Level Output SO = S3 = OV 

S1 = $2 = 4.5V 

(DIFF mode) 


Ol sy 


tepHL Propagation Delay Time, 
High-to-Low Level Output 


tPLH Propagation Delay Time M = OV, 
Low-to-High Level Output SO = $3 = 4.5V 


Ol sy 


tPHL Propagation Delay Time, S1 = S2 = OV 
High-to-Low Level Output | (SUM mode) 

tPLH Propagation Delay Time, M = OV, 
Low-to-High Level Output SO = S3 = OV 


$1 = S2 = 4.5V 
(DIFF mode) 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


tpLH Propagation Delay Time, M = OV, 
Low-to-High Level Output SO = S3 = 4.5V 
$1 = $2 = 0V 


t Propagation Delay Time, eas 
PHL ie i (SUM mode) 


High-to-Low Level Output 


tPLH Propagation Delay Time, M = OV, 
Low-to-High Level Output SO = S3 = OV 
$1 = $2 = 4.5V 


t Propagation Delay Time, aes 
PHL a ; (DIFF mode) 


High-to-Low Level Output 


tPLH Propagation Delay Time, 
Low-to-High Level Output M = 4.5V 
(logic mode) 


ma 
_— 
—_ 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


_— 
= 


tepLH Propagation Delay Time, M = OV, 
Low-to-High Level Output SO = $3 = 0V 
S1 = $2 = 4.5V 


t Propagation Delay Time, pA 
PRG pee ; (DIFF mode) 


High-to-Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 
Note 2: Voc = 4.5V to 5.5V, C_ = 50 pF (15 pF for A = B), R_ = 500M (2802 for A = B). 
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Dynamic Parameter Measurement Information 


Logic Mode jos Table 
Function Inputs: S1 = $2 = M = 4.5V, SO = S3 = OV 


Other Input 
Same Bit Other Data Inputs 
Apply Apply Apply Apply 
4.5V GND 4.5V GND 
Remaining z 
AandB, Ch i 
jt | 


Parameter 


Parameter 


Remaining 
A and B, Cy, 


SUM Mode Test Table 
Function Inputs: SO = $3 = 4.5V,S1 = S2 = M = 0V 


Other Input Other Data Inputs Output 
Same Bit 
Under 


Test 
Remaining C 
AandB . 
Remaining C 
AandB 7 
Remaining 
AandB, Cy, 
Remaining 
AandB, Cy, 


eee Remaining 
A, Ch 
~ Remaining Remaining = 
A aa ast G 
C All All Any F 
y A B orCy+4 
ae, * Remaining Remaining 
Aj as ie Cpht+4 
PILI eG we eo 
= Remaining Remaining 
Aj = = Cht+4 
pf nme | mf Reem | Pepe | core | 
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Output 
Waveform 


Out-of-Phase 


Out-of-Phase 


Output 
Waveform 


In-Phase 


In-Phase 





In-Phase 


In-Phase 


In-Phase 


In-Phase 


In-Phase 


Out-of-Phase 


Out-of-Phase 
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Dynamic Parameter Measurement Information (continued) 


DIFF Mode Test Table 
Function Inputs: S1 = S2 = 4.5V, SO = S3 = M = OV 


intents Other Data Inputs Output 
Parameter Waveform 

Apply Apply Apply Apply 

4.5V GND 4.5V GND 
tPLH x Remaining Remaining E iniphase 
tPHL A B, Cr 
teLH i Remaining Remaining E, Olio Phase 
tPHL : n in ; 
tepLH x. Remaining : 
tpHL PR | nme fo | te pee S: solid 
tPLH x Remaining ae 
tPHL PB | | seme | tom | Aang. C5 ae 
tpLH Remaining : 
tPHL PR | 8 | nme | tone | Rene ey ae 
tPLH Remaining wes 
tPHL ee RaneerSn ee 
tpLH Remaining Remaining In-Phase 
t Af A B, Cy 
PHL 


tpLy 3 Remaining Remaining A=8 Out-of-Phase 
tPHL 


! A Ch 
tpl All Cyt+4 
PHL 
tPHL 
tPHL 
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©} General Description (continued) 


(2) (1) (23) (22) (21) (20) (19) (18) 












AO BO A1 B1 A2 B2 A3 B3 










(7) 


AS1818 or S181 






(14) 


(8) 
F2 F3 Cht+a4 
) 





(9) 





(10) (11) (43) (16) 







(15) 








(4) (1) (2) (94) (15) (5) (6) 


YO x0 








Yt x1 





Y2 X2 





Y3 x3 


AS182 


Caty 
° 





(12) (11) (9) TL/F/6295-2 
FIGURE 1 
TABLE I 
Active High Data 
Selection 
M=H M = L; Arithmetic Operations 

$3 $2 $1 so Functions Cy = H(no carry) C, = L (with carry) 
L L L L F=A F=A F = APlus 1 
L L L H F=A+B F=A+B F = (A+ B) Plus 1 
L L H L F = AB F=A+B F = (A + B) Plus 1 
L L H H F=0 F = Minus 1 (2’s Compl) F = Zero 
L. H L L F=AB F = APlus AB F = A Plus AB Plus 1 
L H L H F=B F = (A + B) Plus AB F = (A + B) Plus AB Plus 1 
L H H L F=A®B F = A Minus B Minus 1 F = AMinusB 
L H H H F = AB F = AB Minus 1 F= AB 
H L L L F=A+B F = APlus AB F = A Plus AB Plus 1 
H L L H F=A® F = APlusB F = A Plus B Plus 1 
H L H L F=B F = (A+ B) Plus AB F = (A + B) Plus AB Plus 1 
H L H H F=A F = AB Minus 1 F = AB 
H H L L F=1 F = APlus A* F = APlusA Plus 1 
H H L H F=A F = (A+ B)PlusA F = (A+ B) PlusA Plus 1 
H H H L F=A F = (A+ B)PlusA F = (A + B) Plus A Plus 1 
H H H H F=A F = A Minus 1 F=A 





"Each bit is shifted to the next more significant position. 


Output Active-High Data 

Cyht+4 (Figure 1) 
A<B 
A>B 
A<B 








Pin Number 
Active-High Data (Table 1) 
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General Description (continued 
(2) (4) (23) (22) (21) (20) (19) (18) 


AO BO Al B1 A2 B2 A3 B3 
Ch 

181 OR S181 

OR AS181B 


F2 F3 Cotg G P 
J 


(9) (10) (41) (13) (16) 


(4) (1) (2) (14) (15) (5) (6) 


Ca AS182 


(11) TL/F/6295-3 
FIGURE 2 


TABLE II 


Active Low Data 
Selection 


M=H M = L; Arithmetic Operations 


7] 
oO 
on 
i) 
” 
—_ 


eo Ee. Ee Lee ee eae eee 
Lecter ee er eee ee 
2 CR CR cei pal! RT RAD vee] pe ET OG eel col BR pa 


*Each bit is shifted to the next more significant position. 


Pin Number 
Active-Low Data (Table Il) 


on 
So 


Lr Lr Le Lael Lee Le 


Logic 
Functions 


low te a 
l(a 
1B 
w 


It 
al > 
+ 
io) 


Il i 
oO] D 


@7 +6 


Oo 


oun dod 

>Prroruna>rdydir> 
oO ol + 
Oo 


TDAUMUAMANADADAMNANAADAANANNNN 
Nl 


Output 
Cyht+4 


C, = L (no carry) 


F = AMinus 1 

F = AB Minus 1 

F = AB Minus 1 

F = Minus 1 (2’s Compl) 
F = APlus (A + B) 

F = AB Plus (A + B) 
F = AMinusB Minus 1 
F=A+B 

F = APlus (A + B) 

F = APlusB 

F = AB Plus (A + B) 
F=A+B 

F = APlus A* 

F = ABPlusA 

F = ABPlusA 

F=A 


Active-Low Data 
(Figure 2) 


H A2B 
L A<B 
H A>B 
L A<B 
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Cy = H (with carry) 


F=A 

F = AB 

F = AB 

F = Zero 

F = APlus (A + B) Plus 1 
F = AB Plus (A + 8B) Plus 1 
F = AMinus B 

F = (A+ B) Plus1 

F = A Plus {A + B) Plus 1 
F = A Plus B Plus 1 

F = AB Plus (A + B) Plus 1 
F = (A + B) Plus 1 

F = A Plus A Plus 1 

F = AB Plus A Plus 1 

F =AB Plus A Plus 1 

F = APlus 1 
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General Description (continued) 


If high speed is not important, a ripple-carry input (C,) and a 
ripple-carry output (C,+4) are available. However, the rip- 
ple-carry delay has also been minimized so that arithmetic 
manipulations for small word lengths can be performed 
without external circuitry. 


These circuits will accommodate active-high or active-low 
data, if the pin designations are interpreted as shown below. 


Subtraction is accomplished by 1’s complement addition, 
where the 1’s complement of the subtrahend is generated 
internally. The resultant output is A—B—1, which requires 
an end-around or forced carry to provide A—B. 


The AS181B can also be utilized as a comparator. The A = 
B output is internally decoded from the function outputs (FO, 
F1, F2, F3) so that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a high level to 
indicate equality (A = B). The ALU should be in the subtract 
mode with C, = H when performing this comparison. The 
A = B output is open-collector so that it can be wire-AND 
connected to give a comparison for more than four bits. The 
carry output (C,+4) can also be used to supply 


relative magnitude information. Again, the ALU should be 
placed in the subtract mode by placing the function select 
inputs S3, S2, $1, SO at L, H, H, L, respectively. 

These circuits have been designed to not only incorporate 
all of the designer’s requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean 
variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select in- 
puts (SO, S1, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic func- 
tions are detailed in Tables | and II and include exclusive- 
OR, NAND, AND, NOR, and OR functions. 


ALU SIGNAL DESIGNATIONS 


The TTL S181 and AS181B can be used with the signal 
designations of either Figure 7 or Figure 2. 


The logic functions and arithmetic operations obtained with 
signal designations as in Figure 7 are given in Table |; those 
obtained with the signal designations of Figure 2 are given 
in Table II. 


TABLE Ill 


Package Count 


Arithmetic/ Look Ahead 
Logic Units | Carry Generators 


Number | Typical Addition 
of Times Using 
Bits AS181B & AS882 


1to4 


1 
5to8 2 

3or4 
5 to 16 


9to 16 


17 to 64 
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Carry Method 
Between 
ALU’s 


None 
Ripple 
Full Look-Ahead 
Full Look-Ahead 


0 

0 

4 
2to5 





Logic Diagram 
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National 
Semiconductor 


DM74AS182 Look-Ahead Carry Generator 


General Description 


These circuits are high-speed, look-ahead carry generators, 
capable of anticipating a carry across four binary adders or 
groups of adders. They are cascadable to perform full look- 
ahead across n-bit adders. Carry, generate-carry, and prop- 
agate-carry functions are provided as shown in the pin des- 
ignation table. 


When used in conjunction with the AS181B arithmetic logic 
unit, these generators provide high-speed carry look-ahead 
capability for any word length. Each AS182 generates the 
look-ahead (anticipated carry) across a group of four ALUs 
and, in addition, other carry look-ahead circuits may be em- 
ployed to anticipate carry across sections of four look- 
ahead packages up to n-bits. The method of cascading cir- 
cuits to perform multi-level look-ahead is illustrated under 
typical application data. 


Carry input and output of the ALUs are in their true form, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs, outputs, 
generate, and propagate) of the look-ahead generators are 
implemented in the compatible forms for direct connection 
to the ALU. Reinterpretations of carry functions, as ex- 
plained on the 181 data sheet are also applicable to and 


Connection Diagram 


Dual-In-Line Package 
INPUTS OUTPUTS 





GND 


“OUTPUT 
INPUTS 
Order Number DM74AS182N 
See NS Package Number N16A* 


TL/F/6296-1 


compatible with the look-ahead generator. Positive logic 
equations for the AS182 are: 


Ch+x = GO+P0 Ch 


Ch+z = G2+P2 G1+P2P1 GO+P2 P1 POC, 
G = Go+P3eG2 + P3eP20GI + P3eP2eP1°GO 
P = P3P2P1PO 

Features 


@ Switching specifications at 50 pF 

g Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

mw Offers carry functions in a compatible form for direct 
connection to the ALU 

m Cascadable to perform look-ahead across n-bit adders 

m PNP inputs reduce input loading 

m Improved AC performance over Schottky at reduced 
power consumption 


Pin Designations 


| Designation | PinNos. | 
ees Active Low 


G 4 
7431 3,114.5 | Cary Generate Inputs 


GO, G1, G2 

Po, P1,P2,P3 | 4,2, 15,6 pave oN 
Carry Propagate Inputs 
Carry Input 


12, 11,9 Carry Outputs 
G 40 Active Low 
Carry Generate Output 
be ies 
ee 












Cn+x Cn+ys 
Cn+z 


Active Low 
Carry Propagate Output 


Supply Voltage 






*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 5.5V pages which the mtd of the device cannot be ae 

; : ty 5 teed. The device should not be operated at these limits. The 

Operating tee alr Temperature range Cee te parametric values defined in the “Electrical Characteristics” 

Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 

Typical 0ja The “Recommended Operating Conditions” table will define 
N Package 67.0°C/W the conditions for actual device operation. 


Recommended Operating Conditions 


High Level Output Current 


Low Level Output Current 


Free Air Operating Temperature Range 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 








Symbol | __Parameter__— | Condiitions, | min | Typ | Max | Units 
Vix____| InputClampVottage | Voc=4.5viu= tama ||| 12 |v 
Vou | HighLevelOutputVotage | ion= -2ma cc 2 | |v 
Vor Voc = 4.5V, lou = 20mA | toss | os |v 

l Input Current at Max Voc = 5.5V, Vin = 7V EE aaa Ea ES 

eee foyFe | | 30 
[Forigs | || 400 | pa 

Gog | | 700 | 

ce ee 

he High Level poo | 

sl eae a 
eal as (ee 

|For.gs | | | a0 | 

Googe | || 140 | 

eae aioe Dee Ee 

n Low Level a ees ee 
a ee ee oe 

[Pops | | | 2 | 

Goose | | =a | 

care Se Fe ees 
lo(Note3) | OutputDrive Curent | Voo=85V.Vo=226v | -30_ | | ~ 112 | ma 
loc Supply Current Norse | Osgustieney | ___ a8 tas a 

| OutpuisLowa) | | 23 | 36 


Note 1: lccy is measured with all outputs open, inputs P3 and G3 at 4.5V, and all other inputs grounded. 
Note 2: Icc, is measured with all outputs open, inputs GO, G1, and G2 at 4.5V, and all other inputs grounded. 
Note 3: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit current, Ios. 
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182 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter Te apa 
(Output) Max 
Propagation Delay Time, Go, G1, Voc = 4.5V to 5.5V, 105 
Low to High Level Output | G2, G3, Cy. = 50pF, ; 


Propagation Delay Time, Ba Pl, 
High to Low Level Output P2, or PS 
Propagation Delay Time, 
Low to High Level Output 
Propagation Delay Time, 
High to Low Level Output 





Propagation Delay Time, Po, P1, 
Low to High Level Output | P2, or P3 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time, Ch 
Low to High Level Output 


Propagation Delay Time, 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Function Tables 


L X X 
xX L X 
X X L 
X X x 


Ler oer 


All Other Combinations 


= High level, L = Low level, X = irrelevant 


Any inputs not shown in a given table are irrelevant with respect to that 
output. 


All Other Combinations 
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Logic Diagram 


Cn+x 


GND = PIN8 
TL/F/6296-2 


Typical Application 


64-Bit ALU, Full-Carry Look-Ahead in Three Levels 


‘AS182, AS881 


O PO Ch+x G1 P1 C, 


) oO e. OO 
nty G2 P2 Catz G3 P3 GO PO Cn+x 
AS182 Ca AS182 
P 
es | 
l | 


GO PO Ch+x G1 P1 Coty 
Ch AS182 


A and B inputs and F outputs of AS1818B are not shown. 
TL/F/6296-3 
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National 
Semiconductor 


DM74AS230/DM74AS231 


TRI-STATE® Bus Driver/Receiver 


General Description 


This family of Advanced Schottky TRI-STATE Bus circuits 
are designed to provide either bidirectional or unidirectional 
buffer interface in Memory, Microprocessor, and Communi- 
cation Systems. The output characteristics of the circuits 
have low impedance sufficient to drive terminated transmis- 
sion lines down to 133 ohms. The input characteristics of 
the circuits likewise have a high impedance so it will not 
significantly load the transmission line. The package con- 
tains eight TRI-STATE buffers organized with four buffers 
having a common TRI-STATE enable gate. The AS230 is 
organized as 4 bit buffers inverting and 4 bit buffers non 
inverting. The AS231 is organized as two 4 bit wide inverting 
buffers with separate complementary output control buffers. 


Connection Diagrams 


Dual-in-Line Package 


1¥1 2A4 1¥2 2A3  1¥3 2A2 1Y4 2A1 


1A1 2¥4 1A2 2Y3 1A3° 2¥2 1A4 2Y1 GND 


TL/F/6297-1 


Order Number DM74AS230N 
See NS Package Number N20A* 


Function Tables 
’AS230 


= High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Z = High Impedance (off) 


Features 

m Advanced oxide-isolated, 
process 

@ Improved switching performance over 
Schottky counterpart 

m Functional and pin compatible with low power Schottky 
counterpart 

m Switching response specified into 500M and 50 pF 

@ Low level drive current 74AS = 48 mA 

@ Specified to interface with CMOS at Von = Voc — 2V 


ion-implanted Schottky TTL 


low power 


Dual-In-Line Package 


1¥1 2A4 1¥2 2A3° 1¥3 2A2 1Y4 2A1 


1A4 2Y1 GND 
TL/F/6297-2 


1A1 2¥4 1A2 2Y3 1A3 2Y2 


Order Number DM74AS231N 
See NS Package Number N20A* 


=a 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 05, 
N Package 


7V 

7V 

5.5V 

0°C to +70°C 
—65°C to + 150°C 


57.0°C/W 


Recommended Operating Conditions 


Parameter 


Supply Voltage 
High Level Input Voltage 





Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74AS 230, 231 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Vik 
Vou 


Input Current at Max 
Input Voltage 


Input Clamp Voltage Voc = 4.5V, lin = —18mMA 
High Level Output lon = Max, Voc = 4.5V 
Voltage lo = —2mMA, Voc = 4.5V to 5.5V 


Low Level Output Veco = 4.5V, lol = Max 
Voltage 


Voc = 5.5V, Vin = 7V 


2.4 


< 


High Level Input Current | Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.6V 


Vin = 0.4V 


loz 


AS230 2A Inputs 
lozH High Level TRI-STATE Voc = 5.5V, Vo = 2.7V 
Output Current 
Low Level TRI-STATE Voc = 5.5V, Vo = 0.4V 
Output Current 


Output Drive Current Voc = 5.5V, Vout = 2.25V 


74AS230 
Supply Current 


Voc = 5.5V 


74AS231 
Supply Current 


Voc = 5.5V 





Outputs High 


Outputs Low 


TRI-STATE 


Outputs High 
TRI-STATE 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter To DM74AS230 
(Output) 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low-to-High Level Output R_ = 5009 


Propagation Delay Time CL = 50 pF 


High-to-Low Level Output 


Propagation Delay Time 

Low-to-High Level Output oh 
Propagation Delay Time 

High-to-Low Level Output 


Output Enable to High Level 
Output Enable to Low Level 


Output Disable from High Level! 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter To DM74AS231 
(Output) 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low-to-High Level Output R_ = 5000, 
Y CL = 50 pF 
Propagation Delay Time 5.7 
High-to-Low Level Output : 
ae ere 
. ae ee Ee 
ia ae a 


Output Enable to Low Level 


Output Disable from High Level 
Output Disable from Low Level 
Output Enable to High Level 


Output Enable to Low Level 
Output Disable from High Level 
Output Disable from Low Level 


Note 1: See Section 1 for test waveforms and output load. 


G 

: 3 [8 
Ts [oe 
ee me 
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National 
Semiconductor 


DM74AS240, 241, 242, 243, 244 
TRI-STATE® Bus Driver/Receiver 


General Description 


This family of Advance Schottky TRI-STATE Bus circuits are 
designed to provide either bidirectional or unidirectional 
buffer interface in Memory, Microprocessor, and Communi- 
cation Systems. The output characteristics of the circuits 
have low impedance sufficient to drive terminated transmis- 
sion lines down to 133 ohms. The input characteristics of 
the circuits likewise have a high impedance so it will not 
significantly load the transmission line. The package con- 
tains eight TRI-STATE buffers organized with four buffers 
having a common TRI-STATE enable gate. The AS240, 241 
and 244 are eight wide in a 20 pin package, and may be 
used as a 4 wide bidirectional or eight wide unidirectional. 
The AS242 and 243 are organized four wide bidirectional in 
a 14 pin package. The buffer selection includes inverting 
and non-inverting, with enable or disable TRI-STATE con- 
trol. 


Connection Diagrams 


Dual-In-Line Package 


Voc 2G 1¥1 2A4 


1¥2 2A3° 1¥3 2A2 1Y4 2A1 





1G 1A1 2Y4 1A2 2Y¥3 1A3 2Y2 1A4 2Y1 GND 


TL/F/6298-1 
Order Number DM74AS240N 
See NS Package Number N20A* 


Features 

mw Advanced oxide-isolated, 
process 

m Improved switching performance with less power dissi- 
pation compared with Schottky counterpart 

@ Functional and pin compatible with 54/74LS and 
Schottky counterpart 

m Switching response specified into 500 ohm and 50 pF 

m Specified to interface with CMOS at Voy = Vcc — 2V 


ion-implanted Schottky TTL 


Dual-In-Line Package 
Veco 2G 1¥1 2A4 


W¥2  2A3° 1¥3° 2A2 1¥4 2A1 





1A4 2Y1 GND 
TL/F/6298-2 
Order Number DM74AS241N 
See NS Package Number N20A* 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 


*Contact your local NSC representative about surface mount (M) package availability. 
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240 © 241 © 242 © 243 © 244 


Absolute Maximum Ratings 

Supply Voltage, Vcc 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 
Operating Free Air Temperature Range O°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical 05, 

AS240/241/244 N Package 
M Package 
N Package 


57.0°C/W 
76.0°C/W 


AS242/243 73.5°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


High Level Output Current 
Low Level Output Current 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 
the conditions for actual device operation. 





eee ee ee 
Eee nik eee 
ee eto 
pie he eee 


Free Air Operating Temperature 


Connection Diagrams (continued) 


Dual-In-Line Package 


TL/F/6298-3 
Order Number DM74AS242N 
See NS Package Number N14A* 


Dual-in-Line Package 
Voc GBA NC 3B 48 . 


GAB NC 1A 2A 3A 4A GND 
TL/F/6298-4 
Order Number DM74AS243N 
See NS Package Number N14A* 


Dual-In-Line Package 


Voc 2G 1¥1 2A4 1¥2 2A3 


13 2A2 «#1¥4 2A1 


1G 1A1 2¥4 1A2 2¥3 143 2Y2 184 2¥1 GND 


TL/F/6298-5 


Order Number DM74AS244W\M, N 
See NS Package Number M20B or N20A 





*Contact your local NSC representative about surface mount (M) package availability. 
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Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol | __Parameter__—— | Conditions, 
Vik Input Clamp Voltage Voc = 4.5V, lin = —18mA 
Vou High Level Output Voc = 4.5V, lon = —3mA ‘ 


Voltage Vec = 4.5V, lo = Max 
lon = —2mMA, Voc = 4.5V to 5.5V Voc—2 


Low Level Output Voc = 4.5V, lo. = Max 
Voltage 
| = ie = 
nput Current at Max Voc = 5.5V Vin = 7V Others 
Input Voltage 
Vin = 5.5V | For AS242, 
243 (A or B) 


High Level Input Current | Voc = 5.5V, Vin = 2.7V AS242, 243 
(A or B) 


AS240, 241 
(G, G), 242, 
243 (Control 
Inputs), 

244 (G) 


AS241 (A), 
243 (A or B), 
244 (A) 


Typ 


a 


rm | 
a [A 


NI 
oO 


Low Level Input Current Voc = 5.5V, Vin = 0.4V 


High Level TRI-STATE Voc = 5.5V, V= 2.7V 
Output Current 


Low Level TRI-STATE Voc = 5.5V, V = 0.4V AS242 
Output Current AS240, 244 
244 


AS243 


Io (Note) | Output Drive Current Voc = 5.5V, VouT = 2.25V 


AS240 Voc = 5.5V Outputs High 


_— 


Supply Current 


AS241 
Supply Current 


AS242 Voc = 5.5V 
Supply Current 


AS243 
Supply Current 


AS244 
Supply Current 





Outputs Low 
TRI-STATE 
Outputs High 
Outputs Low 
TRI-STATE 
A Port Outputs High 
A Port Outputs Low 
TRI-STATE 
A Port Outputs High 
A Port Outputs Low 
TRI-STATE 
Outputs High 
Outputs Low 
TRI-STATE 





peo] 
BSS 


fh 
LS) 
tee) 
oi 


oa @ ps NN pa 
f oN 


Lo?) 
pare 


w A wo ery 


nh |b 

om jyo;@ | o@ 
NI iJ) ne) 
A [Tt @ 


np 
£ 


ice) 
A 


Note: The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output current, log. 
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"AS240 Switching Characteristics over recommended operating free air temperature range (Note 1) 


, To 
esse | a | conyuy | | 
: | 2] 


Propagation Delay Time Voc = 4.5V to 5.5V A 
Low-to-High Level Output Ry = Ro = 5000 ; 
Propagation Delay Time C= 50 pF 


High-to-Low Level Output 


Output Enable to Low Level 
Output Enable to High Level 
Output Disable from Low Level 


Output Disable from High Level 


i i isti over recommended operating free air temperature range (Note 1) 
"AS241 Switching Characteristics 


To 
gla Parmer | onan | a (Output) | min | to | ue 
teLH Propagation Delay Time Voc = 4.5V to 5.5V A y aie 
Low-to-High Level Output Ry = Ro = 5002 
tPHL Propagation Delay Time C. = 50 pF a ° . 4 
High-to-Low Level Output 


2 
7.5 


tpzi Output Enable to Low Level 1 
tpzH Output Enable to High Level 


se 


fez 
tenz 
tez. 
text 
tz 
tenz 


nM 
G) 


mp jo]ta]o 


i) 
G) 


teLy Propagation Delay Time Voc = 4.5V to 5.5V 
Low-to-High Level Output Ri = Re = 5000 


tPHL Propagation Delay Time 
High-to-Low Level Output 


tezL 
teZH 
teLz 
tpuz 
tezL 
tezH 
tz 


tpHz Output Disable from High Level 
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"AS243 Switching Characteristics over recommended operating free air temperature range (Note 1) 


To 
ee | arrmeter | contons (Output) 


tPLH Propagation Delay Time Voc = 4.5V to 5.5V BorA 
Low-to-High Level Output Ry = Re = 5000 


tPHL Propagation Delay Time C_ = 50 pF BorA 
High-to-Low Level Output 

tpzL Output Enable to Low Level G 

tpzH Output Enable to High Level 


Units 


~“ 
a 


Pye © C7 eo 7HZ oO LHC © OC 


teu 
tPHz 
tezL 
tezH 
teuz 
thu 


a 
> 
is¥) 


"AS244 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 12 
(Output) 
Propagation Delay Time Voc = 4.5V to 5.5V 2 6.2 
Low-to-High Level Output Ry = Re = 5009 ‘ 
6.2 


Propagation Delay Time 


CL = 50 pF 


2 
High-to-Low Level Output 


Output Enable to Low Level 


Output Disable from Low Level 


Output Disable from High Level 


Note 1: See Section 1 for test waveforms and output load. 


ea 
See 
| 8 
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Function Tables 


L = Low Logic Level 

H = High Logic Level 

X = Either Low or High Logic Level 
Z = High Impedance . 


3-82 


rook KK 
<xx<x<X ICer 


| Gap | cpa | 


x«K xX KET 
<x Ir K KX 


AS242, AS243 


AtoB 
BtoA 
Isolation 
Latch A and B 
(A = B) 


AtoB 


BtoA 
Isolation 
Latch A and B 
(A = B) 





National 
Semiconductor 


DM74AS245 


Octal Bus Transceiver with TRI-STATE® Outputs 


General Description 


This advanced Schottky device contains 8 pairs of TRI- 
STATE logic elements configured as octal bus transceivers. 
These circuits are designed for use in memory, microproc- 
essor systems and in asynchronous bidirectional data bus- 
es. Two way communication between buses is controlled by 
the (DIR) input. Data transmits either from the A bus to the 
B bus or from the B bus to the A bus. Both the driver and 
receiver outputs can be disabled via the (G) enable input 
which causes outputs to enter the high impedance mode so 
that the buses are effectively isolated. 


Connection Diagram 


Features 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Non-inverting logic output 

m TRI-STATE outputs independently controlled on A and 
B buses 

g@ Low output impedance to drive terminated transmission 
lines to 13839 

m Switching response specified into 5009/50 pF 

m Specified to interface with CMOS at Voy = Vcc ~ 2V 

m@ PNP inputs reduce input loading 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Dual-!In-Line Package 


bral al al Ra a 


1A 2A BAA 


11 
0 


9 1 


5A 6A 7A 8A GND 
TL/F/6299~1 


Order Number DM74AS245WM or DM74AS245N 
See NS Package Number M20B or N20A 


Function Table 


Control 
Inputs 
Le. * L 
L H 
H X 





B Data to A Bus 
A Data to B Bus 
Hi-Z 
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245 


Absolute Maximum Ratings 
Supply Voltage, Vcc 7V 
Input Voltage 


Control Inputs 7V 
I/O Ports 5.5V 


Operating Free Air Temperature Range 0°C to 70°C 
Storage Temperature Range — 65°C to + 150°C 


Typical 05, 
N Package 
M Package 


51.5°C/W 
76.0°C/W 


Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


[| Parameter | Min =| Typ 
Supply Voltage ee 


| Parameter =| Conditions, = 
Input Clamp Voltage Voc = 4.5V, lin = —18mMA 


High Level Output 


Voc = 4.5V, lon = —3mA 


Voltage Voc = 4.5V, lon = —15mA 
lon = —2mMA, Voc = 4.5V to 5.5V 


High Level Input Current Voc = 5.5V, 
VIN = 2.7V 


Low Level Input Current Voc = 5.5V, 
Vin = 0.4V 


Low Level Output Voltage Voc = 4.5V, lo. = Max 


Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage (Vin = 5.5V for A or B Ports) 


| 


Output Drive Current Voc = 5.5V, Vout = 2.25V 


Supply Current Vcc = 5.5V 


Output High 


TRI-STATE 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


| Parameter | Conditions T 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
High-to-Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V, 
Ry = Ro = 5000, 
CL = 50 pF 





| From | To | Min | Max | 
nee fowe | # | 
Pao [oon] « [7 
iG. | Are {2 | es] 
| G | aos | 2 | 9 | 
| G | Aore | 2 | 95 | 
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National 
Semiconductor 


DM74AS257/DM74AS258 TRI-STATE® Quad 1 of 2 Line 


Data Selector/Multiplexer 


General Description 


These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four 
TRI-STATE outputs that can interface directly with data 
lines of bus-organized systems. A 4-bit word selected from 
one of two sources is routed to the four outputs. The AS257 
presents true data whereas the AS258 presents inverted 
data to minimize propagation delay time. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 300 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 


Features 

m@ Switching specifications at 50 pF 

m@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

m Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

m™ TRI-STATE buffer-type output drive bus lines directly 

g@ Expand any data input point 

@ Multiplex dual data buses 

m@ General four functions of two variables (one variable is 
common) 

m Source programmable counters 


Dual-In-Line Package 


OuTpuT INPUTS 
Voc CONTROL 4A 


SELECT 1A 


4B 


1B 1v 


output INPUTS outpuT 
4y 3A 3B 3Y 


2B 2Y GND 


—— sy 
INPUTS OUTPUT Inputs OUTPUT 


TL/F/6107-1 


Order Number DM74AS257N or DM74AS258N 
See NS Package Number N16A* 


Function Table 
| INPUTS sd 


OUTPUT 
CONTROL 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (off) 


*Contact your local NSC representative about surface mount (M) package 





OUTPUT Y 


availability. 
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257 © 258 


Absolute Maximum Ratings 
Supply Voltage, Vcc 

Input Voltage 

Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical Oj, 
N Package 


7V 

7V 

5.5V 

0°C to + 70°C 
—65°C to + 150°C 


75.0°C/W 


Recommended Operating Conditions 


Supply Voltage 


4.5 
2 


High Level Input Voltage 
Low Level Input Voltage 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 





over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


Vik 


VoH 
VoL 


Input Clamp Voc = 4.5V, |) = —18mA 
Voltage 


High Level Output Voc = 4.5V, loy = Max : 
Voltage lo = —2MA, Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V, lol = Max 
Voltage 


Input Current @ Voc = 5.5V, Vin = 7V 
Max Input Voltage 


High Level Input 
Current 


lie Low Level Input Voc = 5.5V, Vit = 0.4V 
Current 


lo Output Drive 
(Note 1) Current 


lozH Off-State Output 
Current, High 
Level Voltage 
Applied 


Off-State Output 
Current, Low Level 
Voltage Applied 


AS257 
AS258 
AS257 
AS258 
AS257 


Supply 
Current 
Supply 
Current 
Supply 
Current 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. 


Voc = 5.5V 
Outputs Open 


eter = —30 


Voc = 5.5V, Vin = 2.7V 


Voc = 5.5V, Vo = 2.25V 


- 
< 
xo] 


Voc - 2 


Nh 
ns 


ed 
io 


| o}/92 
_— fo |= 


Outputs High 
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Outputs Disabled 





"AS257 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 


Propagation Delay Time, Voc = 4.5V to 5.5V, 
Low to High Level Output CL = 50 pF, 
Propagation Delay Time, Ry = 5002 

High to Low Level Output 


852 e LSc 


Propagation Delay Time, 

Low to High Level Output 

Propagation Delay Time, 

High to Low Level Output 

Output Enable Time to OUTPUT 
High Level Control! 
Output Enable Time to 

Low Level 

Output Disable Time, OUTPUT 
from High Level Control 
Output Disable Time, 

from Low Level 


|_Farameter_| from _{_1 
Propagation Delay Time, Voc = 4.5V to 5.5V, 
Low to High Level Output CL = 50 pF, 
Propagation Delay Time, RL = 5009 
High to Low Level Output 
Propagation Delay Time, Select 
Low to High Level Output 
Propagation Delay Time, 
High to Low Level Output 





Output Enable Time to OUTPUT 
High Level Control 
Output Enable Time to 

Low Level 

Output Disable Time, OUTPUT 
from High Level Control 
Output Disable Time, 

from Low Level 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagrams 


OUTPUT 
CONTROL 
A 


TL/F/6107-2 


OUTPUT 
CONTROL 2 


Ay 


TL/F/6107-3 
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National 
Semiconductor 


DM74AS264 Look-Ahead Carry Generator 


General Description 


This circuit is a high speed, look-ahead carry generator ca- 
pable of anticipating a carry across four counters. It is cas- 
cadable to perform look-ahead across N-bit counters. Carry, 
generator-carry and propagate-carry output functions are 
provided as shown in the connection diagram. 


This circuit can accommodate counters which have either 
low level carry pulse or high level carry pulse outputs, and 
can provide high speed carry look-ahead capability for any 
word length. Each AS264 generates the look-ahead (antici- 
pated carry) across a group of four counters, and in addi- 
tion, other carry look-ahead circuits may be employed to 
anticipate a carry across sections of four look-ahead pack- 
ages up to N bits. This method of cascading circuits to 
perform multi-level look-ahead is illustrated under Typical 
Applications. 


Connection Diagram 


Features 

m@ Advanced oxide-isolated, ion implanted Schottky TTL 
process 

m Switching specification at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture range and Vcc range 

m PNP inputs reduce input loading 


Dual-In-Line Package 


INPUTS 


G2 INPUTS 
Ch 
Cn+x 


Cn+y 
OUTPUTS 


Cn+z 


TL/F/6302-1 


Top View 


Order Number DM74AS264N 
See NS Package Number N16A* 


*Contact your local NSC representative about surface mount (M) package availability. 
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264 


Absolute Maximum Ratings 


Supply Voltage, Vcc 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 7V pain niet the avid of ibe neg sa 4 one 

‘ ; e i teed. The device should not be operated at these limits. The 

Spelang Eee AleTenperaune oe’ parametric values defined in the “Electrical Characteristics” 

Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 

Typical 05a The “Recommended Operating Conditions” table will define 
N Package 67.0°C/W the conditions for actual device operation. 


Recommended Operating Conditions 


Operating Free-Air Temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise specified) 


Typ 
(Note 1) 


Units 


Vik Input Clamp Voltage Voc = 4.5V, || = —18mA 
Vou High Level Output Voltage Voc = 4.5V to 5.5V, lon = —2mA Vcc — 2 
Low Level Output Voltage Voc = 4.5V, lo. = 20 mA 


Input Current Voc = 5.5V, Vi = 7V 
@ Max Input 
Voltage 


—1.2 V 
Vv 
Vv 


eo 
(=) 
o 


High Level Voc = 5.5V, Vi = 2.7V 
Input Current 


— 
fo) 
So 


PN 
Oo 


l Ae 


Low Level 
Input Current 


= 





Io (Note 2) | Output Drive Current Voc = 5.5V, Vo = 2.25V 
ICcH Supply Current with Outputs High | Voc = 5.5V 
loci Supply Current with Outputs Low | Voc = 5.5V 


Note 1: All typicals are at Voc = 5V and Ta = 25°C. 
Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit current, Ios. 
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Switching Characteristics over recommended supply and temperature range (Note 1) 


To 

paramere | (Outputy | Conditions 

Propagation Delay Time, PorG = 

Low-to-High Level Output 

Propagation Delay Time, 

High-to-Low Level Output 

Propagation Delay Time, PorG 

Low-to-High Level Output 

eee te re Delay Time, 


High-to-Low Level eee te re 


Propagation Delay Time, 
Low-to-High Level Output 


eee ee Delay Time, 
eee ee -to-Low Level Output 


Propagation Delay Time, 
Low-to-High Level Output 


caveat esa Tine Delay Time, 
caveat esa Tine -Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Function Tables 
Logic Equations for the ’AS264 are: 


Active High Carry Active Low Carry 
Counters Counters 


(Cy = H) (Cy = L) 


= GO = 
= GO = 
= GO = 
= GO = 
=Q | 


All Other Combinations 





All Other Combinations 
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Logic Diagram 


Voc = pin 16 
GND = pin 8 
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TL/F/6302-2 





Typical Applications 


COUNT 
ENABLE A 


COUNT 
ENABLE B 


Active High Carry Scheme 


Active Low Carry Scheme 
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TL/F/6302-3 


TL/F/6302-4 
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National 
Semiconductor 


DM74AS280 9-Bit Parity Generator/Checker 


General Description 


These universal, 9-bit parity generators/checkers utilize ad- 
vanced Schottky high performance circuitry and feature 
odd/even outputs to facilitate operation of either odd or 
even parity applications. The word length capability is easily 
expanded by cascading. 

The AS280 can be used to upgrade the performance of 
most systems utilizing the '180 parity generator/checker. 
Although the AS280 is implemented without expander in- 
puts, the corresponding function is provided by the availabil- 
ity of an input at pin 4 and no internal connection at pin 3. 
This permits the AS280 to be substituted for the °180 in 
existing designs to produce identical function even if 
*AS280s are mixed with existing 180s. 


Connection Diagram 
Dual-In-Line Package 


INPUTS 


z 
EVEN oop 


OUTPUTS 


INPUT 
INPUTS 


TL/F/6303-1 


Order Number DM74AS280M 
or DM74AS280N 
See NS Package Number M14A or N14A 


Features 

m@ Generates either odd or even parity for nine data lines 

u Inputs are buffered to lower the drive requirements 

g Can be used to upgrade existing systems using MSI 
parity circuits 

m Cascadable for N-bits 

m Advanced oxide-isolated, 
process 

Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


ion-implanted Schottky TTL 


Function Table 


Number of Inputs (A 
thru I) that are High 





02468 | oH | 
3679 | ot | 


= Low State 
H = High State 
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Absolute Maximum Ratings 
Supply Voltage 7V 


Input Voltage 7V 


Operating Free Air 
Temperature Range 


Storage Temperature Range 
Typical 03a 


0°C to + 70°C 
—65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


082 


77.0°C/W 
108.0°C/W 


N Package 
M Package 


Recommended Operating Conditions 


Electrical Characteristics 


Over recommended free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


ee er ae SE ae 
Input Clamp Voltage Voc = 4.5V, |, = -18mA 


High Level Output lon = —2mA, Vcc = 4.5V to 5.5V 
Voltage 


Yoo = 4-5¥, lo. = Max 
Input Voltage 


Output Drive Current Voc = 5.5V, Vo = 2.25V 
Supply Current Vcc = 5.5V 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


| Parameter | _——Conditions—| 
Propagation Delay Time, Voc = 4.5V to 5.5V, 
Low to High Level Output CL = 50 pF, 

Propagation Delay Time, 

High to Low Level Output 


Propagation Delay Time, 
Low to High Level Output 


Propagation Delay Time, 
High to Low Level Output 


Note 1: See section 1 for test waveforms and output load. 


Logic Diagram 


(8) 


A >o 
B MPS 
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TL/F/6303-2 





Typical Applications 


Three AS280s can be used to implement a 25-line parity | Longer word lengths can be implemented by cascading 
generator/checker. AS280s. As shown in Figure 2, parity can be generated for 


As an alternative, the outputs of two or three parity genera- | Word lengths up to 81 bits. 
tors/checkers can be decoded with a 2-input (AS86) or 3-in- 

put (S135) exclusive-OR gate for 18 or 27-line parity appli- 

cations. 


"“ZOMMOOD> 
~XAIMmMOIOD>Y 


"-ZoONmoaN>y 


~IXOMMMOOONWDyY 
“CA MmoIaAD>Y 


-ZxOT7NMoOONA>Y 


TL/F/6303-3 
FIGURE 1. 25-Line 
Parity/Generator Checker 


TO OTHER 
AS280s 


A 
B 
c 
D 
E 
F 
G 
H 
| 


TL/F/6303-4 
FIGURE 2. 81-Line Parity/Generator Checker 
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National 
Semiconductor 


DM74AS282 Look-Ahead Carry Generator 
with Selectable Carry Inputs 


General Description 


This circuit is a high-speed, look-ahead carry generator ca- . 


pable of anticipating a carry across four binary adders or 
groups of adders. It is cascadable to perform full look-ahead 
across n-bit adders. Carry, generate-carry, and propagate- 
carry functions are provided. 


When used in conjunction with the ’AS881 arithmetic logic 
unit, this generator provides high-speed carry look-ahead 
capability for any word length. Each ’AS282 generates the 
look-ahead (anticipated carry) across a group of four ALUs 
and, in addition, other carry look-ahead circuits may be em- 
ployed to anticipate carry across sections of four look- 
ahead packages up to n bits. The method of cascading cir- 
cuits to perform multi-level look-ahead is illustrated under 
Typical Applications. 


Connection Diagram 


Dual-In-Line Package 


Cho Cnex Chey 


TL/F/6304-1 
Top View 


Order Number DM74AS282N 
See NS Package Number N20A* 


The carry functions (inputs, outputs, generate and propa- 
gate) of the look-ahead generator are implemented in com- 
patible forms for direct connection to the ’AS881 ALU. The 
carry inputs are selectable in either active high or active low. 


Features 


m Selectable input version of ’AS182 allows double preci- 
sion carry 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Switching specification at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Voc range 

m PNP inputs reduce input loading 


Logic Equations 


Cn+x = GO + POC, 

Cn+y = G1 + P1 GO + P1 POC, 

Cn+z = G2 + P2G1 + P2P1GO + P2P1POC, 
G = G3 + P3 G2 + P3 P2 G1 + P3P2 Pi GO 
P = P3P2 Pi PO 


Pin Designations 


ae ee 
a oT 


me 
Supply Voltage 
pGnD | Ground 





*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

Supply Voltage, Voc 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical 0), 
N Package 
M Package 


67.0°C/W 
97.0°C/W 


Recommended Operating Conditions 


High Level Output Current 
Low Level Output Current 


Operating Free-Air Temperature 





Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free-air temperature range (unless otherwise specified) 


Typ 


Input Clamp Voltage | Vcc = 4.5V, |; = —18mA 


High Level Output Voc = 4.5V to 5.5V, lon = —2mA 
Voltage 


Low Level Output Voc = 4.5V, lo = 20 mA 
Voltage 


Input Current 
at Maximum 
Input Voltage 


Voc = 5.5V, V; = 7V 


High Level 
Input Current 


Voc = 5.5V, Vj = 2.7V 


Low Level 
Input Current 


Voc = 5.5V, V; = 0.4V 
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teLH Propagation Delay Time, 
Low-to-High Level Output 


Electrical Characteristics (Continued) 


over recommended operating free-air temperature range (unless otherwise specified) 


| Parameter | Conditions 
Io (Note 2) Output Drive Voc = 5.5V, Vo = 2.25V 
Current 
Supply Current with Voc = 5.5V 
Outputs High 
Supply Current with Voc = 5.5V 
Outputs Low 


Note 1: All typical values are at Voc = 5V, Ta = 25°C. . 
Note 2: The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current Ios. 


Typ 
(Note 1) 


nh 
o 


a 
ai 


n 
© 


Switching Characteristics over recommended supply and temperature range (Note 3) 


teLy Propagation Delay Time, PorG = 
Low-to-High Level Output 

tPHL Propagation Delay Time, 
High-to-Low Level Output 


— 
ok 
> 
n 


= 
= 


teLH Propagation Delay Time, 
Low-to-High Level Output 

tpHL Propagation Delay Time, 
High-to-Low Level Output 


teLy Propagation Delay Time, Cat 
Low-to-High Level Output Cha, 


teHL Propagation Delay Time, $1, S0 
High-to-Low Level Output 

teLH Propagation Delay Time, 
Low-to-High Level Output 


teHL Propagation Delay Time, 


High-to-Low Level Output 


Note 3: See Section 1 for test waveforms and output load. 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


~~ 
hh 
hk 


— 
Le) 


= 
—_— 





Typical Application 


32-Bit Look-Ahead Carry with Double Precision Carry 


AS881 AS881 AS881 
Ch Ch Ch 
BE; I 4G I Re r 
a | | 
GO PO Cn+x GI PI Cnty G2 P2 Cn+z G3 PB 


AS282 AS282 


TL/F/6304-2 
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Logic Diagram 





Al 
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lI 





Voc = Pin 20 
GND = Pin 10 


TL/F/6304-3 
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Function Tables 


Function Table for G Output 


H = High Level, L = Low Level, X = Irrelevant 


Any inputs not shown in a given table are irrelevant 
with respect to that output. 
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National 
Semiconductor 


DM74AS286 9-Bit Parity Generator/Checker 
with Bus-Driver Parity |/O Port 


General Description 


These universal, 9-bit parity generators/checkers utilize ad- 
vanced Schottky high performance circuitry and feature 
odd/even outputs to facilitate operation of either odd or 
even parity applications. The word length capability is easily 
expanded by cascading. 


The 'AS286 can be used to upgrade the performance of 
most systems utilizing the ’AS180, ’AS280 parity generator/ 
checker. Although the ’AS286 is implemented without ex- 
pander inputs, the corresponding function is provided by the 
availability of an input pin XMIT. XMIT is a control line which 
makes parity error output active and parity an input port 
when “high”; when “low”, parity error output is inactive and 
parity becomes an output port. In addition, parity !/O control 
circuitry contains a feature to keep the I/O port in the 
TRI-STATE® during power up or down to prevent bus glitch- 
es. 


Connection Diagram 


Features 
m PNP inputs to reduce bus loading 
w Generates either odd or even parity for nine data lines 
m@ Inputs are buffered to lower the drive requirements 
mg Can be used to upgrade existing systems using MSI 
parity circuits 
Cascadable for n-bits 


Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 

A parity I/O portable to drive bus 


Dual-In-Line Package 


HH XMIT 


| PARITY PARITY GND 


ERROR 1/0 
TL/F/6305-1 


Top View 


Order Number DM74AS286N 
See NS Package Number N14A* 


Function Table 


Number of Inputs Parity I/O 
(A thru I) that are High 


0, 2, 4, 6, 8 
1, 3,5, 7,9 


Ce ES 
| 02468 | 
| 4.3579 | 
| 85,79 


L = Low Logic Level 
H = = High Logic Level 
N/A = Not Applicable 





Mode of 
Operation 


Parity 
Generator 


Parity 
Checker 


Parity 
Checker 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 
Storage Temperature Range 


Typical Oj, 
N Package 
M Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


77.0°C/W 
108.0°C/W 


Recommended Operating Conditions 


Operating Free-Air Temperature 


Electrical Characteristics 


over recommended free-air temperature range (Note 1). All typical values are measured at Voc = 5V, Ta = 25°C. 


| Parameter | Conditions, 
Input Clamp Voltage Voc = 4.5V, lin = —18mA 

High Level Output lon = Max, Voc = 4.5V 

Voltage = 


Symbol 


Note: 7he “Absolute Maximum Ratings’ are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


2.4 


Voc = 4.5V to 5.5V, low = —2mA Voc - 2 
Low Level Output Voltage | Voc = 4.5V, lo. = Max 


Input Current at Max 
Input Voltage 
High Level Input Current 


Voc = 5.5V 
Vin = 2.7V (Note 1) 


Voc = 5.5V, Vin = 7V 
(V; = 5.5V for Parity I/O) 


Others 


Parity 1/O 


Low Level Input Current Voc = 5.5V, Vit = 0.4V (Note 1) 


Output Drive Current Voc = 5.5V, VouT = 


Voc = 5.5V, Transmit Mode 


Supply Current 
XMIT = Low 


Receive Mode 


XMIT = High 


2.25V 


Note 1: For {/O ports, the parameters |; and |i include the off-state current, lozH and IozL. 
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Switching Characteristics over recommended supply and temperature range (Note 1) 


symbol | Parameter | From | To | win | Max _| 
: 


tPLH Propagation Delay Time Any Data 
from Low to High Level Output Input Parity I/O 


= eee Pre [oe 
from Low Level 
= so 


Note 1: See Section 1 for test waveforms and output load. 
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Typical Applications 


Number of Parity 
Inputs that Result 
are Logic “1” Output 


0,2, 4,6, 8, 10 
43879 | odd | HK 


TL/F/6305-2 
FIGURE 1. Dedicated 10-Bit Parity Sensing Configuration 
SYSTEM 8 BIT DATA AND 1 BIT PARITY 


DATA 
BUS 


_' 


| 
| 
i 
l 
za 


PARITY 1/0 


IT 


PARITY 
ERROR A-H | 


DIRECTION RECEIVE PARITY 
CONTROL MODE SELECT 
PARITY 
CHECK 
RESULT 


Control Direction (Parity Error) 
(Parity 1/0) Level > Result 
ee 
= 


Output 
Parity Select 
(Input I) 


| bevel | Format __| 


H Even 
L Odd 


FIGURE 2. Bus I/O Parity Implementation 


= Low Logic Levet 
= High Logic Level 
Not Applicable 
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Typical Applications (Continued) 


PARITY ERROR OUTPUT 


9 DMS4AS286s ARE 
USED IN FIXED 10-BIT 
RECEIVING MODE 
(SEE FIGURE 1) 


90 DATA 
LINES 


54AS286 


PARITY LINE 
(BI-DIRECTIONAL) 


-=zFronm™mMooOow Y 


DIRECTION CONTROL 


RECEIVE MODE 
PARITY CHECK 
RESULT 
TL/F/6305-4 


Note: Parity format in this configuration is ‘‘odd parity” 


FIGURE 3. 90-Bit Parity Generator/Checker Implementation 
Using Device Expansion Techniques 
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National 
Semiconductor 


DM74AS373 Octal D-Type Transparent Latch 


with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 


The eight latches of the AS373 are transparent D-type 
latches, meaning that while the enable (G) is high the Q 
outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

u@ Switching specifications at 50 pF 

a Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with LS and 
ALS TTL counterparts 

@ Improved AC performance over LS and ALS TTL coun- 
terparts 

m TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


OUTPUT 10 1D 
CONTROL 


ENABLE 
G 


6D 


TL/F/6309-1 


Order Number DM74AS373WM or DM74AS373N 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which share! iy siti) yeaiiee 4 ee 

. : teed. The device should not be operated at these limits. The 
Voltage Applied se Pieabied Oulu oe parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range O°C to + 70°C table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 05, the conditions for actual device operation. 


N Package 52.5°C/W 
M Package 70.5°C/W 


Recommended Operating Conditions 


Symbol 
Voc 
Vi 
Vit 


lou High Level Output Current 


lo. 
tw 
isu 
ty 


Ta Free Air Operating Temperature 


The ( J.) arrow indicates the negative edge of the enable is used for reference. 


aN 
lee) 


~~) 
o 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


24 
a Vo 


Low Level Output Voc = 4.5V, lo. = Max 
Voltage 

Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current | Voc = 5.5V, Vip = 2.7V 
Low Level Input Current | Voc = 5.5V, Vi_ = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Off-State Output Current | Voc = 5.5V, Vo = 2.7V 
with High Level Voltage 
Applied 


Off-State Output Current | Voc = 5.5V, Vo = 0.4V 
with Low Level Voltage 
Applied 


Supply Current Voc = 5.5V Outputs High 
Outputs Disabled 


[@) 
| 
to 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Propagation Delay Time Voc = 4.5V to 5.5V 

Low to High Level Output R,, = 5000 

Propagation Delay Time 35 

High to Low Level Output , 

Propagation Delay Time 41.5 

Low to High Level Output : 

Propagation Delay Time Enable AnyQ 75 

High to Low Level Output : 
Pee 


- Qutput Enable Time Output Any Q 
to High Level Output Control 
Output Enable Time Output AnyQ 
to Low Level Output Control 
Output Disable Time Output AnyQ 
from High Level Output Control 
Output Disable Time Output AnyQ 
from Low Level Output Control! 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram Function Table 


OUTPUT CONTROL 1 Output Enable D 
Control G 
L 


H H H 
L H L L 
L L X Qo 
H X X Z 


L = Low State, H = High State, X = Don't Care 
Z = High Impedance State, Qo = Previous Condition of Q 


TL/F/6309-2 
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YA National 
48 Semiconductor 


DM74AS374 Octal D-Type Edge-Triggered 
Flip-Flop with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, !/O ports, bidirectional 
bus drivers, and working registers. 


The eight flip-flops of the AS374 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

oO Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mg Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
Functionally and pin-for-pin compatible with LS and 
ALS TTL counterparts 
Improved AC performance over LS and ALS TTL coun- 
terparts 
TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


OUTPUT 
CONTROL 


6Q 6D 


14 


TL/F/6310—1 


Order Number DM74AS374WM, N 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V rae ses diated aes asic eee fegel 
: . teed. The device should not be operated at these limits. The 
Vollage Ppplied e Beabled@utput aoe parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range O°C to + 70°C table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 05a the conditions for actual device operation. 
N Package 52.5°C/W 
M Package 70.5°C/W 


Recommended Operating Conditions 


symbol | Parameter | Min. =| Nom | Max 
Voc Supply Voltage 45 Le 
ar 
| LowLevelinputVotage =| | | 
| HighLevelOutputCurent = | || 
| LowLevelOutputGurent | || 
| GlockFrequeny | | 
Width ofClockPulse {| Hin | 4 | | 
i A IS at SNe ee —— 
[patasouptime ——Ss=“‘(S*Y eT]:~CdTCOCOCTCC*d 
ty | DataHoldTime | tT 
TA Operating Free Air Temperature a eee 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol | ____Parameter_ | Conditions, Typ 
Vik Input Clamp Voltage Voc = 4.5V, |) = —18mA a es 


VoH High Level Output Voc = 4.5V, lon = Max 2.4 
Voltage loy = —2MA, Voc = 4.5V to 5.5V 
Low Level Output Voc = 4.5V, lo. = Max 
Voltage 
Input Current Voc = 5.5V, Vin = 7V 
@ Max Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Off-State Output Current, Voc = 5.5V, Vo = 2.7V 
High Level Voltage 

Applied 

Off-State Output Current, Voc = 5.5V, Vo = 0.4V 
Low Level Voltage 


° 
—_ 


Applied 


Supply Current Voc = 5.5V Outputs High 
Outputs Open Outputs Low 
Outputs Disabled 


[es] 
Bu 
= 
nN 
ao 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


| Parameter | Conditions | 
Maximum Clock Frequency Vcc = 4.5V to 5.5V | 


Propagation Delay Time RL i. 500 AnyQ 
Low to High Level Output C_ = 50 pF 

Propagation Delay Time Clock AnyQ 
High to Low Level Output 


Output Enable Time Output Any Q 
to Low Level Output Control 
Output Disable Time Output AnyQ 
from High Level Output Control 
Output Disable Time Output AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 





er ae 
4 [eo | 
Output Enable Time Output AnyQ 
to High Level Output Control 


Function Table 


L = Low State, H = High State, X = Don’t Care 


T = Positive Edge Transition 
= High Impedance State 
Qo = Previous Condition of Q 
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Logic Diagram 
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National 
Semiconductor 


DM74AS533 Octal D-Type Transparent 
Latch with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |1/O ports, bidirectional 
bus drivers, and working registers. 

The eight inverting latches of the AS533 are transparent D- 
type latches, meaning that while the enable (G) is high the Q 
outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) .or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

wm Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

gm TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


Voc 


OUTPUT 
CONTROL 


ENABLE 


GND 


TL/F/6311-1 


Order Number DM74AS533WM or DM74AS533N 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 


Operating Free Air Temperature Range 


Storage Temperature Range 


Typical 6a 


N Package 
M Package 


7V 

7V 

5.5V 

0°C to + 70°C 


—65°C to + 150°C 


52.5°C/W 
70.5°C/W 


Recommended Operating Conditions 


Symbol 


Voc 
VIH 
ViL 


lou 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Free Air Operating Temperature 


The (T ) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter 


Voc = 4.5V, |) = —18mA 
Voc = 4.5V, low = 


Vik Input Clamp Voltage 


High Level Output 
Voltage 


VoH 


5V, = Max 
lon = —2MA, Voc = 4.5V to 5.5V Voc — 2 
Voc = 4.5V, lo. = Max 
Voc = 5.5V, Vin = 7V 


Low Level Output 
Voltage 


< 


Input Current 
@ Max Input Voltage 


j=) 


High Level Input Current 


Voc = 5.5V, Vin = 2.7V 
Voc = 5.5V, Vit = 0.4V 


Voc = 5.5V, Vo = 2.25V 
Voc = 5.5V, Vo = 2.7V 


Low Level Input Current 
Output Drive Current 


Off-State Output Current, 
High Level Voltage 
Applied 

Off-State Output Current, 
Low Level Voltage 


aa 


Voc = 5.5V, Vo = 0.4V 


Applied 


Supply Current Voc = 5.5V 


Outputs Open 


Outputs High 
Outputs Disabled 





oO 
pas 
= 
oO 


= 
= 
= 
o 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


| _—Parameter_—|_—Conditions__—|_From | To | Min | Max _| 
Propagation Delay Time Voc = 4.5V to 5.5V AnyQ 4 75 
Low to High Level Output Ri = 5000 : 
Propagation Delay Time C, = 50 pF Any Q , 3 
High to Low Level Output 
Propagation Delay Time Enable AnyQ 
Low to High Level Output 
Propagation Delay Time Enable AnyQ 46 
High to Low Level Output . 
Output Enable Time Output AnyQ 
to High Level Output Control 
Output Enable Time Output AnyQ re 
to Low Level Output Control , 
Output Disable Time Output AnyQ Be 
from High Level Output Control ; 
Output Disable Time Output AnyQ 7 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram Function Table 


Output Enable 
Control G 


L H 
L H 
L L 
H X 


L = Low State, H = High State, X = Don't Care 
Z = High Impedance State 
Qo = Previous Condition of Q 


OuTPuT_1 
CONTROL 


VV 





5 
He 


if ot |r fi 





TL/F/6311-2 
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National 
Semiconductor 


DM74AS534 Octal D-Type Edge-Triggered 
Flip-Flop with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |1/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS534 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


Connection Diagram 


levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output contro! does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 


Features 

m Switching specifications at 50 pF 

g@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B® TRI-STATE buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


OUTPUT 
CONTROL 


_ TL/F/6312-1 


Order Number DM74AS534WM or DM74AS534N 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 05, 
N Package 
M Package 


5.5V 
0°C to + 70°C 
—65°C to + 150°C 


52.5°C/W 
70.5°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Voc Supply Voltage 
Vin High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 
Clock Frequency 


Width of Clock Pulse 


Data Setup Time 
tH Data Hold Time 


Ta Free Air Operating Temperature 
The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will detine 
the conditions for actual device operation. 


= 


a 


n |! a 
on 


~“N 
oO 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C, 


Symbol Parameter 


ViK Input Clamp Voltage 


High Level Output 
Voltage 


VouH Voc = 4.5V, lon = 


lon = 


Low Level Output Voc = 4.5V, loL = 


Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level input Current Veco = 5.5V, Vit = 


| we) 
<5 i 
8 oN 
—] 
te ‘ 
a 


Output Drive Current 


Off-State Output Current 
High Level Voltage 
Applied 

Off-State Output Current 
Low Level Voltage 


Applied 


Supply Current Voc = 5.5V 


Outputs Open 


Conditions 
Voc = 4.5V, |} = —18mA 


—2mA, Vcc = 4.5V to 5.5V 


Voc = 5.5V, ViH = 7V 


Voc = 5.5V, Vin = 2.7V 


Voc = 5.5V, Vo = 2.25V 
Voc = 5.5V, Vo = 2.7V 


Voc = 5.5V, Vo = 0.4V 





T 


<_< 


p 


ine) 
| 
— 
ho 


Max 


Max 


< 


0.4V 


oO 


| 
3 ) : 
oO 


| 
a 
Oo 


Outputs High 


co 
p=S 


Outputs Low 
Outputs Disabled 
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Switching Characteristics 


over recommended operating free air temperature range (Note 1). All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | _—Conditions | 
po Moc = 48 10 5.5V 


Propagation Delay Time RL 7 5000 Clock 
Low to High Level Output C_ = 50 pF 

Propagation Delay Time Clock 

High to Low Level Output 

Output Enable Time Output 

to High Level Output Control 

Output Enable Time Output Any Q 10 

to Low Level Output Control 

Output Disable Time Output AnyQ 

from High Level Output Control 

Output Disable Time Output Any Q 

from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram Function Table 


OUTPUT CONTROL Output 
Control 
L 


L 
L 
H 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 


TL/F/6312-2 
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National 
Semiconductor 


DM74AS573 Octal D-Type Transparent 
Latch with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |/O ports, bidirectional 
bus drivers, and working registers. 


The eight latches of the AS573 are transparent D-type 
latches, meaning that while the enable (G) is high the Q 
outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pin-out is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all the 
outputs are on the other side. 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

g Functionally equivalent with S373 

m Improved AC performance over S373 at approximately 
half the power 

m TRI-STATE buffer-type outputs drive bus lines directly 

m@ Bus structured pinout 


Dual-In-Line Package 


4Q 


80 ENABLE 





17 16 14 13 12 1 
hee te. 
| a | | ai a @ 
0c Q 0c Q 0c Q 0c Q 0c Q 0c Q oc Q \/ 
7 dG dG DG DG DG DG dG 
i a ) E | B By | 
Da (eas, Ea ee Rae ae 
1 2 


OUTPUT 
CONTROL 


TL/F/6313-1 


Order Number DM74AS573N 
See NS Package Number N20A* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V pees ies ceeeees is ie pee fs fale 

: : teed. The device should not be operated at these limits. The 
Voltage Appied © pisabled Ouiput Bey. parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range O°C to + 70°C table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 0a the conditions for actual device operation. 


N Package 52.0°C/W 
M Package 70.0°C/W 


Recommended Operating Conditions 


symbol | Parameter | Min. =| Nom | Max 
Voo | __Supplyvotage | | 
Vin | High LevelinputVotage ||| 
Vit | Lowtevelinputvotage | | | 
| HighLevelOutputCurent || T= t8 
eee ateaee taee Sea 


Low Level Output Current 
Width of Enable Pulse 


Data Setup Time Cs ee a 
Data Hold Time ee eee 
Free Air Operating Temperature ee ee eres ee 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Conditions | Min | Typ | Max | Units 
Vik Input Clamp Voltage Voc = 4.5V, 1) = —18mA —12 ] V 


Vou High Level Output Voc = 4.5V, Vit = Max, loy = Max Vv 
Voltage Voc = 4.5V to 5.5V, lon = —2mA 
Low Level Output Voc = 4.5V, Vin = 2V 
Voltage lo. = Max 
Input Current , Voc = 5.5V, Vin = 7V 
@ Max Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V | | 0 
Low Level Input Current’ Voc = 5.5V, Vit = 0.4V P05 
Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V 


lozH Off-State Output Current, Voc = 5.5V, Vin = 2V, 
High Level Voltage Vo = 2.7V 
Applied 

lozL Off-State Output Current, Voc = 5.5V, Vin = 2V, 
Low Level Voltage Vo = 0.4V 


Applied 


loc Supply Current Voc = 5.5V | OutputsHigh | | 56 | 93 | 
OutputsOpen | Outputstow | | 85 | 80 
| Outputs Disabled |_| 65 | 106 | 


Note 1: The output conditions have been chosen to produce a current that approximates one half of the true short-circuit output current, Ios. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 
Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R, = 5009 
Propagation Delay Time Cy = 50 pF 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 


Output Disable Time 
from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


Output 
Control 


L 
L 
L 
H 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Logic Diagram 
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National 
Semiconductor 


DM74AS574 Octal D-Type Edge-Triggered 
Flip-Flop with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |/O ports, bidirectional 
bus drivers, and working registers. 


The eight flip-flops of the AS574 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all the 
outputs are on the other side. 


Features 

@ Switching specifications at 50 pF 

g Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally equivalent with S374 

m Improved AC performance over S374 at approximately 
half the power 

m@ TRI-STATE buffer-type outputs drive bus lines directly 

g Bus structured pinout 


Dual-In-Line Package 


4Q 
18 


5Q 


EYCTESESEIEIE: 


OUTPUT 
CONTROL 


TL/F/6314-1 


Order Number DM74AS574N 
See NS Package Number N20A* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage Note: The “Absolute Maximum Ratings” are those values 
Input Voltage eee which the sais phe cae wie hese 

: . teed. The device should not be operated at these limits. The 
vollege ApplCd 2 Disebled Ouiput sane parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range 0°C to + 70°C table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions”’ table will define 
Typical 0a the conditions for actual device operation. 


N Package 52.0°C/W 
M Package 70.0°C/W 


Recommended Operating Conditions 


tWoik 


tsy Data Setup Time 4T 
tH Data Hold Time 
Ta Free Air Operating Temperature E=  =) 


The ( T) arrow indicates the positive edge of the clock is used for reference. 


an 
on 


aS 
o°) 


~“I 
oO 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol_| Parameter |_—Condiitions 
Input Clamp Voltage Voc = 4.5V, || = —18mA 


High Level Output Voc = 4.5V, Vit = Vit Max, 
Voltage lon = Max 


lon = —2 mA, Vcc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V, Vin = 2V, 
Voltage lo. = Max 

Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
lo(Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V —30 


Off-State Output Current, Veco = 5.5V, Vin = 2V, 
High Level Voltage Vo = 2.7V 

Applied 

Off-State Output Current, Voc = 5.5V, Vin = 2V, 
Low Level Voltage Vo = 0.4V 





< 


N 
aN 


Applied 


Supply Current Veco = 5.5V Outputs High 
Outputs Disabled 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Ios. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


|____ Parameter | __—Conditions | 
Maximum Clock Frequency Voc = 4.5V to 5.5V 


Propagation Delay Time Re = 500! 
Low to High Level Output CG. = 50 pF 
Propagation Delay Time 

High to Low Level Output 


Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 


Output Disable Time 
from High Level Output 


Output Disable Time 
from Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 
Logic Diagram Function Table. 
~ Output 
OUTPUT oO} 
CONTROL > conte 
1D i 
_— L 


X 


L = Low State, H = High State, X = Don’t Care 


T = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 


TL/F/6314-2 
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575 


National 
Semiconductor 


DM74AS575 Octal D-Type Edge-Triggered 
Flip-Flop with Synchronous Clear 


General Description 


These 8-bit registers feature totem-pole TRI-STATE® out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |/O ports, bidirectional 
bus drivers, and working registers. 


The eight flip-flops of the AS575 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package, while all the 
outputs are on the other side. 


Features 

= Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mg Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m TRI-STATE buffer-type outputs drive bus lines directly 

m Synchronous clear 

@ Bus structured pinout 


Dual-In-Line Package 


Vec NC 1Q 20 4Q 


/\ 
| 





5Q 8Q 


21 20 19 18 17 16 15 
ZA A ZN /\ /\ 7\ Z\ 
ee Te Pe Pe Pe 


e 

Q 

p cK 
| 


J a a | a 
-—— 2 ER 6 DOSED 6 (OAD GED © SED UE 


OUTPUT 1D 
CONTROL 


TL/F/6315-1 


Order Number DM74AS575N 
See NS Package Number N20A* 


*Contact your loca! NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 7V beyond which the safety of the device cannot be guaran- 
F : teed. The device should not be operated at these limits. The 

voltage Applied 2 Pisabled Output : set parametric values defined in the “Electrical Characteristics” 

Operating Free Air Temperature Range 0°C to + 70°C table are not guaranteed at the absolute maximum ratings. 

Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 

Typical O54 the conditions for actual device operation. 

N Package 52.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 
Voc Supply Voltage 
High Level Input Voltage 


a 
oi 


sll} | | ele 
ee 
ol 


Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 


Clock Frequency 


Width of Clock Pulse 4 
| tow 
Data Setup Time DATA 


CLR High or Low 


Data Hold Time DATA 
| cA Sis: 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


fememe 


4 
6 
2 


Ta Free Air Operating Temperature 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25° 


Symbol 
ViK Input Clamp Voltage Voc = 4.5V, || = —18mA 


VoH High Level Output Voc = 4.5V, Vit = Max, 
Voltage lou = Max 


Voc = 4.5V to 5.5V, lon = —2mA 


Low Level Output Voc = 4.5V, Vin = 2V, 
Voltage lo. = Max 

Input Current Voc = 5.5V, Vin = 7V 
@ Max Input Voltage 


High Level Input Current Voc = 5.5V, Vip = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V 


loZH Off-State Output Current, Voc = 5.5V, Vin = 2V, 
High Level Voltage Vo = 2.7V 
Applied 

loz Off-State Output Current, Voc = 5.5V, Vin = 2V, 
Low Level Voltage Vo = 0.4V 


Q 


| 
— 
ine} 


ie) 
n 
+ 
3 





i) 
< 


| 
wo 
° 


Applied 


| 
it) _ 
oO = oO Py 


™~ 
loo) 


foo) 
a 


= 


loc Supply Current Voc = 5.5V Outputs High 
Outputs Open 


foe) 
—_ 
i 
tw 


Outputs Low 
Outputs Disabled 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Ios. 


eo 
= 
bh 
ho 








3-129 


575 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 
Maximum Clock Frequency Voc = 4.5V to 5.5V 


Propagation Delay Time Ri S 5000 
Low to High Level Output CL = 50 pF 
Propagation Delay Time 
High to Low Level Output 


Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 
Output Disable Time 


from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





Logic Diagram 


a 2 Output 
CONTROL conte 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 

NC = No Internal Connection 


JOC 


JUUUC 


V 


TL/F/6315-2 
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National 
Semiconductor 


DM74AS576 Octal D-Type Edge-Triggered 
Flip-Flop with Inverted Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE® out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic-leve! drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS576 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while the 
outputs are on the other side. 


Features 

& Switching specifications at 50 pF 

g Switching specifications guaranteed over full tempera- 
ture and Voc range 

Advanced oxide-isolated, 
process 

mg TRI-STATE buffer-type outputs drive bus lines directly 

m@ Bus structured pinout 


ion-implanted Schottky TTL 


Dual-In-Line Package 


4Q 


OUTPUT ae 
CONTROL 


50 


TL/F/6316-1 


Order Number DM74AS576WM or DM74AS576N 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 6ja 
N Package 
M Package 


5.5V 
0°C to + 70°C 
—65°C to + 150°C 


52.0°C/W 
70.0°C/W 


Recommended Operating Conditions 


Symbol 
Vcc 
Vi 

ViL 

IOH 

lot 
fcLock 
tw 


Ta 


The (T) arrow indicates the positive edge of the clock is used for reference. 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings’’ are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 
the conditions for actual device operation. 


[Parameters [Noma] 
[SuppyVotage——SCSC=“~*~*~*~sSC‘ SCP dC 
oe 


Width of EnablePulse | High | 


Data Setup Time 
th Data Hold Time 
Free Air Operating Temperature a 


ee ee 
as eee 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Conditions 
Input Clamp Voltage Voc = 4.5V, |) = —18mA 


Voc = 4.5V, Vit = Vit Max, 


Vik 


High Level Output 


Voltage lon = Max 





Low Level Output 
Voltage 


Input Current @ Max. 
Input Voltage 


High Level Input Current Voc = 5.5V, Viq = 2.7V 
Low Level Input Current Voc = 5.5V, ViL = 0.4V 
Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V 


lo. = Max 


Off-State Output Current, 
High Level Voltage 
Applied 

Off-State Output Current, 
Low Level Voltage 


loZH 
Vo = 2.7V 


lozt 
Vo = 0.4V 


Applied 


Supply Current Voc = 5.5V 


Outputs Open 


loc 


log = —2mMA, Voc = 4.5V to 5.5V 


Voc = 4.5V, Vin = 2V 


Voc = 5.5V, Vin = 7V 


Voc = 5.5V, Vin = 2V 


Voc = 5.5V, Vin = 2V 


Outputs High 


Outputs Low 


Outputs Disabled 





Typ 


= 
nN 


Vcc - 2 


< 


nil oO 
Oo = - 


is ) 
™N ao 


nd 
hn 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions | From | To _| 
Maximum Clock Frequency Vcc = 4.5V to 5.5V = ae 


Propagation Delay Time RL = 5002 Clock AnyQ 

Low to High Level Output CL = 50 pF 

Propagation Delay Time Clock AnyQ 

High to Low Level Output 

Output Enable Time Output AnyQ 

to High Level Output Control 

Output Enable Time 10 
to Low Level Output 

Output Disable Time Output AnyQ 2 
from High Level Output Control 

Output Disable Time Output AnyQ 2 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram Function Table 


= Output 
OUTPUT _! Control 
CONTROL 
L 


1D L 
— 2 L 
H 


L = Low State, H = High State, X = Don’t Care 





T = Positive Edge Transition 
Z = High impedance State 
Qo = Previous Condition of Q 





TL/F/6316-2 
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National 
Semiconductor 


DM74AS577 Octal D-Type Edge-Triggered Flip-Flop 
with Inverted Outputs and Synchronous Preset 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly iow-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, |/O ports, bidirectional 
bus drivers, and working registers. 


The eight flip-flops of the AS577 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

When the CLR is held on during a positive transition of the 
clock the Q outputs of the flip-flops with go high. 

The pinout is arranged to ease printed circuit board layout. 
Alt data inputs are on one side of the package, while all the 
outputs are on the other side. 


Features 

mg Switching specifications at 50 pF 

B& Switching specifications guaranteed over full tempera- 
ture and Vcc range 

@ Advanced oxide-isolated, 
process 

g TRI-STATE buffer-type outputs drive bus fines directly 

gw Synchronous preset 

@ Bus structured pinout 


ion-implanted Schottky TTL 


Dual-In-Line Package 


Veo NC 1Q 


CLR OUTPUT 1D 
CONTROL 


TL/F/6317-1 


Order Number DM74AS577N 
See NS Package Number N24A* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 05, 


N Package 


7V Note: The “Absolute Maximum Ratings” are ihose values 
7V beyond which the safety of the device cannot be guaran- 
5.5V teed. The device should not be operated at these limits. The 
: parametric values defined in the “Electrical Characteristics” 
O°C to + 70°C table are not guaranteed at the absolute maximum ratings. 


—65°C to + 150°C The “Recommended Operating Conditions” table will define 


the conditions for actual device operation. 
52.0°C/W 


LLS 


Recommended Operating Conditions 


twcLkK Width of Clock Pulse i 
tsu Data Setup Time 
ty Data Hold Time 


Ta Free Air Operating Temperature 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


or 
on 


| 
oe : 
a 


oN 
foe] 


ee 
2 ve] 
© => 
ONO] 
S/o |o)5 = 


~“N 
oO 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, T 


ce 
Vik Input Clamp Voltage Voc = 4.5V, || = —18mA 


High Level Output Voc = 4.5V, Vit = Max, 
Voltage lon = Max 


lon = —2mA, Voc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V, Vin = 2V, 
Voltage lo. = Max 

Input Current at Max Vec = 5.5V, Vin = 7V 
input Voltage 

High Level Input Current Voc = 5.5V, Vip = 2.7V 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V 


lozH Off-State Output Current, Voc = 5.5V, Vin = 2V, 
High Level Voltage Vo = 2.7V 
Applied 

loz Off-State Output Current, | Vcc = 5.5V, Vin = 2V, 
Low Level Voltage Vo = 0.4V 


C. 


> 

| 
no 
(1) 
oo 


_ 


Po 
a 
wo 





°o 
a 
< 


oO 


| | 
on nm} o s 
oa 


| 
a 
fo) 


Applied 


loc Supply Current Vec = 5.5V Outputs High 
Outputs Open Outputs Low 
Outputs Disabled 


Note 1: The output conditions have been chosen to produce a current density that closely approximates one half of the true short circuit output current, Ios. 


° 4 
on Tc 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


|_Parameter_——|_—Conditions_—_ 
Maximum Clock Frequency Voc = 4.5V to 5.5V 


Propagation Delay Time Re = 5000, 
Low to High Level Output C_ = 50 pF 
Propagation Delay Time 

High to Low Level Output 


Output Enable Time 
to High Level Output 
Output Enable Time 
to Low Level Output 
Output Disable Time 
from High Level Output 
Output Disable Time 


from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





Logic Diagram 


OUTPUT 2 
CONTROL 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of 0 


V 


TL/F/6317-2 





3-136 


National 
Semiconductor 


DM74AS580 Octal D-Type Transparent Latch 


with TRI-STATE® Outputs 


General Description 


These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, 1/O ports, bidirectional 
bus drivers, and working registers. 


The eight inverting latches of the AS580 are transparent 
D-type latches, meaning that while the enable (G) is high 
the Q outputs will follow the complement of the data (D) 
inputs. When the enable is taken low the output will be 
latched at the complement of the level of the data that was 
set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


Connection Diagram 


state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output contro! does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all the 
outputs are on the other side. 


Features 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

@ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

gm TRI-STATE buffer-type outputs drive bus lines directly 

@ Bus structured pinout 


Dual-In-Line Package 


I\ rZ\ rZAA rA rvA réA rA rA 
eee eee 


ENABLE 


IGIIGIQIIIG 





OUTPUT 
CONTROL 


TL/F/6318-1 


Order Number DM74AS580N 
See NS Package Number N20A* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety ied see Faille 7 el 
: ; teed. The device should not be operated at these limits. The 
Voltage pppled Mis Disabled Culpa mee parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range 0°C to + 70°C table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions”’ table will define 
Typical 0a the conditions for actual device operation. 
N Package 52.0°C/W 
M Package 70.0°C/W 


Recommended Operating Conditions 


Symbol Parameter | somin | Nom | 

Voc Supply Voltage | o4a5s fl 

Vin High Level Input Voltage ESS aaa 
Low Level Input Voltage ae 
High Level Output Current es —15 
Low Level Output Current a a 48 
Width of Enable Pulse, High or Low ee 
Data Setup Time Pic Maem wi 
Data Hold Time ee eee 


FreeAirOperating Temperature | oS | | 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


symbol_| Parameter | Conditions | Min | Typ | Max | Units 
Vik Input Clamp Voltage Voc = 4.5V, lh = —18mA ae ae Eas ee 


Vou High Level Output Veco = 4.5V, Vit = Vit Max, 
2.4 3.3 
Voltage lon = Max Vv 


| lon=-2mAVoc=4sviossv | Voo-2 | | 


Low Level Output Voc = 4.5V, Vin = 2V, 
Vv 
Voltage lo. = Max 
Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


he High Level Input Current Voc = 5.5V, Vin = 2.7V en ae ae) 


hie Low Level Input Current Voc = 5.5V, Vit = 0.4V PE 0s | 
Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V | -go [| a2 | 


Off-State Output Current, | Voc = 5.5V, Vin = 2V, 
High Level Voltage Vo = 2.7V 

Applied 

Off-State Output Current, Voc = 5.5V, Vin = 2V, 
Low Level Voltage Vo = 0.4V 

Applied 


Foupusosavea | | m1 | 6 | 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. 
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Switching Characteristics 


over recommended operating free air temperature range (Note 1). All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter. |__—Conitions__— | From_| to | min | Max_| 
Propagation Delay Time Voc = 4.5V to 5.5V Q 3 ae 
Low to High Level Output R_ = 5000 , 
Propagation Delay Time C, = 50 pF AnyQ 3 7 
High to Low Level Output 


Propagation Delay Time Enable AnyQ 4 

High to Low Level Output 

Output Enable Time Output AnyQ z 

to High Level Output : Control 

Output Enable Time Output AnyQ 4 

to Low Level Output Control 

Output Disable Time Output AnyQ 

from High Level Output Control 

Output Disable Time Output AnyQ 7 
from Low Level! Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Propagation Delay Time Enable AnyQ 
Low to High Level Output 


Logic Diagram Function Table 


OUTPUT _1 Output Enable 5 
CONTROL Control G 
L 





H H 

0 L H (: 
L L x 

H x x 


L = Low State, H = High State, X = Don't Care 
Z = High Impedance State 
Qo = Previous Condition of Q 





TL/F/6318-2 
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National 
Semiconductor 


DM74AS620 Octal Bus Transceiver 


General Description 


This octal bus transceiver is designed for asynchronous 
two-way communication between data buses. The control 
function implementation allows for maximum flexibility in 
timing. 

This device allows data transmission from the A bus to the 
B bus or from the B bus to the A bus, depending upon the 
logic levels at the enable inputs (GBA and GAB). 


The enable inputs can be used to disable the device so that 
the buses are effectively isolated. 


The dual-enable configuration gives the octal bus transceiv- 
ers the capability of storing data by simultaneous enabling 
of GBA and GAB. Each output reinforces its input in this 


Connection Diagram 


Dual-in-Line Package 


TL/F/6319-1 
Top View 


Order Number DM74AS620WM or DM74AS620N 
See NS Package Number M20B or N20A 


transceiver configuration. Thus, when both control inputs 
are enabled and all other data sources to the two sets of 
bus lines are at high impedance, both sets of bus lines (16 
in all) will remain at their last states. 


Features 

@ Local bus-latch capability 

m Choice of true or inverting logic 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Logic Diagram 


GBA 
GAB 
Al B1 
a 


TO OTHER SEVEN 
TRANSCEIVERS 


TL/F/6319-2 


Function Table 


Enable Inputs 
Operation 


B Data to A Bus 
pH | UH | ADatatoB Bus 
pH || tsolation 


A Data to B Bus 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage (I/O ports) 

Input Voltage (all other inputs) 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 63a 
N Package 
M Package 


7V 

5.5V 

7V 

o°Cc to + 70°C 
—65°C to + 150°C 


51.5°C/W 
69.0°C/W 


Recommended Operating Conditions 


aa ON 
[sippyvotage Sid ass 
High Levetinputvanags |e 
ie ceemmioest ike a a 
[High tevlOuputcurent | 
[ ovisaiomaceet oi ie 
Free sr OporaingTonpeaure | ef iP 


[treme | com | me | ty | te 
a ee 


Input Clamp Voltage Voc = 4.5V, |, = —18mA 


Output High Voltage 


Voc = 4.5V, lon = Max 


Output Low Voltage Voc = 4.5V, lo. = Max 


input Current at Max 
Input Voltage 


Voc = 5.5V 
Vi=7V 


Voc = 5.5V 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Voc = 4.5V to 5.5V, low = —2mA 
Voc = 4.5V, lon = —3mA 


Control Inputs a 


V; = 5.5V 


High Level 


Input Current V) = 2.7V 


Low Level 
Input Current 


Output Drive Current 
Supply Current 


Voc = 5.5V Control Inputs i, oa 
Aor B Ports (Note 3) ea 


Voc = 5.5V Control Inputs 
Vi = 0.4V Aor B Ports (Note 3) 


Voc = 5.5V, Vo = 2.25V (Note 2) 


Voc = 5.5V Outputs High 


Outputs Low 
Outputs Disabled 


Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, los. 
Note 3: For I/O ports, the parameters I} and I), include the off-state output current. 


Note 1: All typical values are at Voc = 5V, Ta = 25°C. 
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AS620 Switching Characteristics over recommended free air temperature range (Note 1) 
From (input) 
shale Parmeter | onatons To (Output) 
teLH Propagation Delay Time Voc = 4.5V to 5.5V AtoB 
Low to High Level Output Cy. = 50 pF 
teHL Propagation Delay Time S ee Kaas 
High to Low Level Output ~ 
2 a Ta = Min to Max 
tpLy Propagation Delay Time BtoA 
Low to High Level Output 
tPHL Propagation Delay Time BtoA 
High to Low Level Output 
tpzH Output Enable Time = 
to High Level Output Gene 
tpzL Output Enable Time aos 
to Low Level Output Seon 
tpyz Output Disable Time = 
from High Level Output eda 
tpLz Output Disable Time os 
from Low Level Output SRR Oe 
tpZH Output Enable Time 
to High Level Output SABIE 
tpzL Output Enable Time 
to Low Level Output BABIOe 


tpHz Output Disable Time 
from High Level Output GAB to B 


ie) 


tpLz Output DisableTime 


ive] 


GAB to B 


from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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DNM74AS640 TRI-STATE® Octal Bus Transceiver 


General Description 


This advanced Schottky device contains 8 pairs of TRI- 
STATE logic elements configured as octal bus transceiver. 
This circuit is designed for use in memory, microprocessor 
systems and in asynchronous bidirectional data buses. This 
device transmits data from the A bus to the B bus, or vice 
versa, depending upon the logic level of the direction con- 
trol input (DIR). The enable input (G) can be used to disable 
the devices, effecting isolation of buses A and B. 


The TRI-STATE circuitry also contains a protection feature 
that prevents these transceivers from glitching the bus dur- 
ing power-up or power-down. 


Connection Diagram 


Dual-In-Line Package 


ENABLE 
¢ 


i DISABLE B 
DISABLE A 


Ay 


2 3 4 


OR At A2) AS AS =ASOAGCOAT—s—«OAS™_—s«GND 
TL/F/6708-1 
Top View 
Order Number DM74AS640N or DM74AS640WM 
See NS Package Number M20B or N20A 





Features 

g Switching specifications at 50 pF 

a Switching specifications guaranteed over full tempera- 
ture and Vcc range 

au Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

a Improved AC performance over Schottky, low power 
Schottky, and advanced flow power Schottky counter- 
parts 

g TRI-STATE outputs independently controlled on A and 
B buses 

a Low output impedance drive to drive terminated trans- 
mission lines to 1330. 

a Specified to interface with CMOS at Voy = Voc — 2V 


Function Table 


Control Inputs 
B Data to A Bus 


A Data to 8 Bus 


Logic Diagram 
Gt 


TO SEVEN OTHER TRANSCEIVERS 
TL/F/6708~2 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
Control Inputs 7V teed. The device should not be operated at these limits. The 
1/O Ports 5.5V parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical 6a 
N Package 51.5°C 
M Package 69.0°C 


Recommended Operating Conditions 


[parameter 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature =a 


Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise noted) 


vi Input Clamp Voltage Voc = Min, | = —18mA ted] 


High Level Output Voltage Voc = 4.5V to 5.5V, lon = —2mA Voc - 2 
Voc = 4.5V, lon = —3mA 2.4 
Voc = 4.5V, lon = Max 


Input Voltage (V; = 5.5V for A or B Ports) 
V\ = 2.7V (Note 2) 


_ | Low Level Input Current Voc = Max, Control Inputs 
Vy = 0.4V (Note 2) | a or B Ports 








Output Drive Current Voc = Max, Vo = 2.25V 
IocH Supply Current with Outputs High 


loci Supply Current with Outputs Low 


locz Supply Current with Outputs 
in TRI-STATE 


Note 1: All typicals are at Vcc = 5.0V, Ta = 25°C. 
Note 2: For I/O ports, the parameters ||} and I)_ include the off-state output current, IlozH and Ioz,. 


Voc = Max 
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Switching Characteristics 


over recommended operating free air temperature range (unless otherwise noted) 
To Vcc = Min to Max, 
C. = 50 pF, Ri = Ro = 5000 
Parameter (Output) L p 1 2 

Propagation Delay Time AorB BorA 
Low to High Level Output 
Propagation Delay Time AorB BorA 
High to Low Level Output 


Output Disable Time from G AorB 
High Level Output 


i G 
Output Enable Time to G AorB 
Low Level Output 
G 
Output Disable Time from G AorB 
Low Level Output 





Output Enable Time to AorB 
High Level Output 
Ce irs. ‘| 
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National 
Semiconductor 


DM74AS645 TRI-STATE® Octal Bus Transceiver 


General Description 


This advanced Schottky device contains 8 pairs of TRI- 
STATE logic elements configured as an octal bus transceiv- 
er. This circuit is designed for use in memory, microproces- 
sor systems and in asynchronous bidirectional data buses. 
This device transmits data from the A bus to the B bus, or 
vice versa, depending upon the logic level of the direction 
control input (DIR). The enable input (G) can be used to 
disable the devices, effecting isolation of buses A and B. 


The TRI-STATE circuitry also contains a protection feature 
that prevents these transceivers from glitching the bus dur- 
ing power-up or power-down. 


Connection Diagram 


Dual-In-Line Package 


ENABLE 
t 


B2 B83 B& 85 BE 


8 TRANSCEIVERS 


r DISABLE B 
DISABLE A 


DIR =At =A2) AS) OSA SsAGSsCOAT.—s—«éCA™-sOGND 
TL/F/9311-1 
Top View 


Order Number DM74AS645WM or DM74AS645N 
See NS Package Number M20B or N20A 





Features 

@ Switching specifications at 50 pF 

a Switching specifications guaranteed over full tempera- 
ture and Vcc range 

gw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 
Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 
Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

mg TRI-STATE outputs independently controlled on A and 
’B buses 

m@ Low output impedance drive to drive terminated trans- 
mission lines to 1330 

m Specified to interface with CMOS at Voy = Voc — 2V 


Function Table 


Inputs Operation 


B Data to A Bus 
A Data to B Bus 
pH xX | Isolation 


Logic Diagram 
DM74AS645 


TO SEVEN OTHER TRANSCEIVERS 
TL/F/9311-2 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
Control Inputs 7V teed. The device should not be operated at these limits. The 
1/O Ports 5.5V parametric values defined in the “Electrical Characteristics” 
: : 3 6 table are not guaranteed at the absolute maximum ratings. 
Operating Free. Temperature Range Oe ee The “Recommended Operating Conditions” table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 
Typical 05, 
N Package 51.5°C/W 
M Package 69.0°C/W 


Recommended Operating Conditions 


Coie oe ian 
“Scop votage Sida 
High Lverinpuivanags ie 
tow Lvelnput vonage dt 
[High evel ouputcunent | 

al 

Eo 


4.5 
2 


High Level Output Current 


Low Level Output Current 
Free Air Operating Temperature 


DM74AS645 Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise noted) 


Typ 
om | parrmeter | contin | in (Note 1) 


Vv Input Clamp Voltage Vcc = Min, || = —18mA Sa 
High Level Output Voltage Voc = 4.5V to 5.5V, lon = —2mA re a 
7 nal 


Voc = 4.5V, lon = —3mA 
|Voo=45Vilon=Max | 24 | | 
| LowLevelOutputVotage | Voc = Minon= Max ||| 085 


Input Current at Max Vcc = Max, V; = 7V, 

Input Voltage (V| = 5.5V for A or B Ports) 

High Level! Input Current Voc = Max Control Inputs 

Low Level Input Current Voc = Max, Control Inputs 
V| = 0.4V (Note 2) AorB Ports 


Output Drive Current Voc = Max, Vo = 2.25V 


IocH Supply Current with Outputs High | Voc = Max 
IocL Supply Current with Outputs Low 
loc Supply Current with Outputs 

in TRI-STATE 


Note 1: All typicals are at Voc = 5.0V, Ta = 25°C. 
Note 2: For I/O ports, the parameters ||} and |, include the off-state output current, lozy and IozL- 
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Switching Characteristics over recommended operating free air temperature range (unless otherwise noted) 
To Vcc = Min to Max, 
Parameter (Output) C, = 50 pF, Ry = Ro = 5000 
Propagation Delay Time AorB BorA 
Low to High Level Output 
Propagation Delay Time AorB BorA 
High to Low Level Output 


Output Enable Time to 
High Level Output 
Output Enable Time to 
Low Level Output 

Output Disable Time from 
High Level Output 
Output Disable Time from 
Low Level Output 
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Semiconductor 


DM74AS646/DM74AS648 
Octal Bus Transceiver and Register 


General Description 


This device incorporates an octal bus transceiver and an 
octal D-type register configured to enable multiplexed trans- 
mission of data from bus to bus or internal register to bus. 


This bus transceiver features totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance third 
state and increased high-logic-level drive provide this de- 
vice with the capability of being connected directly to and 
driving the bus lines in a bus-organized system without need 
for interface or pull-up components. It is particularly attract- 
ive for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 


The registers in the AS646, 648 are edge-triggered D-type 
flip-flops. On the positive transition of the clock (CAB or 
CBA), the input bus data is stored. 


The SAB and SBA contro! pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data, and a high level selects 
stored data. The select controls have a ‘make before 
break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween stored and real-time data. 


Connection Diagram 


The enable G and direction control pins provide four modes 
of operation; real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internal store data trans- 
fer to bus A or B. 

When the enable G pin is low, the direction pin selects 
which bus receives data. When the enable G pin is high, 
both buses become disabled yet their input function is still 
enabled. 


Features 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

g Functionally and pin-for-pin compatible with LS TTL 
counterpart 

m@ TRI-STATE® buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


Vcc CBA SBA B2 


CONTROL 


B3 B4 


8 TRANSCEIVERS 


GND 
TL/F/6324-1 


Order Number DM74AS646NT, DM74AS646WM, DM74ASG48NT or DM74AS648WM 
See NS Package Number M24B or N24C 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
Control Inputs 7V teed. The device should not be operated at these limits. The 
1/O Ports 5.5V parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Operating Free Air Temperature Range O°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical Oya 
N Package 41.1°C/W 
M Package 81.5°C/W 


Recommended Operating Conditions 


DM74AS646, 648 


Symbol Parameter 


£ 
oO 


(oe Ke) 


or 
oa 


Voc Supply Voltage 

Vi High Level Input Voltage 
ViL Low Level Input Voltage 
lou High Level Output Current 
lot Low Level! Output Current 


Clock Frequency 
tw Width of Clock Pulse 


Data Setup Time 
Data Hold Time 


Free Air Operating Temperature 
The ( T) arrow indicates the positive edge of the Clock is used for reference. 


jee) 


Oo 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, T 


Input Clamp Voltage Voc = 4.5V, |) = —18mA 


High Level Output Voc = 4.5V, Vit = Max lon = Max 
Voltage Vin = Min 


> 


i) 


ie) 
ho 


— foe | =| 
[Fe] nD . < 
o};]oO!]o mo] 


loy = —3mA 
Voc = 4.5V to 5.5V, low = 


Voltage Vin = 2V, lo. = Max 
Voc = 5.5V Control Inputs 
Input Voltage AorB Ports 
Voc = 5.5V, Vin = 2.7V Control Inputs 

(Note 1) AorB Ports 


Low Level Input Current Voc = 5.5V, Vit = 0.4V Control Inputs 
(Note 1) Aor B Ports 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V Outputs High 
"AS646 Outputs Low 
Outputs Disabled 
Outputs High 
*AS648 Outputs Low 
Outputs Disabled 


Note 1: For I/O ports, the parameters Ij, and lI), include the off-state current, loz} and Iz. 


| 
0 
ro) 


a 


— 





—2mA 
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"AS646 Switching Characteristics over recommended operating free air temperature range (Note 1). 


A 
Symbol Parameter te DMEahae48 Units 
(Output) 
fMax Maximum Clock Voc = 4.5V to 5.5V, 
Frequency Ry = Ro = 5000 
teLyH Propagation Delay Time Gy = 50 pF (Note 1) 
Low to High Level Output CBA or 
teHL Propagation Delay Time CAB 
High to Low Level Output 
tPLH Propagation Delay Time 
Low to High Level Output Kore 


879 e 969 


MHz 


jee) 
a 
n 


tPHL Propagation Delay Time 
High to Low Level Output 
tpLH Propagation Delay Time 
Low to High Level Output SBA or SAB 
tpHL Propagation Delay Time (Note 2) 
High to Low Level Output 
tpzH Output Enable Time 
to High Level Output 
tezL Output Enable Time 
to Low Level Output Enable 
tpHz Output Disable Time G 
from High Level Output 
tpLz Output Disable Time 
from Low Level Output 


oS 


= 


~ _ 


fo) 


tpZH Output Enable Time 
to High Level Output 
tpzL Output Enable Time 
to Low Level Output 
tpyz Output Disable Time 
from High Level Output 
tp_z Output Disable Time 
from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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"AS648 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol Parameter Conditions Te 
(Output) 

fMAX. Maximum Clock Voc = 4.5V to 5.5V, 

Frequency R, = Ro = 5000 
tPLH Propagation Delay Time CG, = 50 pF (Note 1) 

Low to High Level Output CAB or CBA 
tpHL Propagation Delay Time 

High to Low Level Output 


tpLH Propagation Delay Time 

Low to High Level Output AorB 
teHL Propagation Delay Time 

High to Low Level Output 


DM74AS648 Units 


MHz 


] 
wn 


teLy Propagation Delay Time 
Low to High Level Output SBA or SAB (Note 2) 


teHL Propagation Delay Time 
High to Low Level Output 


tpZH Output Enable Time 
to High Level Output 
tpz. Output Enable Time 
to Low Level Output 
tpHz Output Disable Time 
from High Level Output 
tpLz Output Disable Time 
from Low Level Output 


tpZH Output Enable Time 
to High Level Output 
tpzi Output Enable Time 
to Low Level Output 
tpHz Output Disable Time 
from High Level Output 
tpLz Output Disable Time 
from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


=. 
top) 


Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


Function Table 


Data |/0* Operation or Function 
CAB CBA | SAB SBA| Atthru A8 B1 thru B8 "AS646 *AS648 


HorL HorL] X X Isolation, Hold Storage Isolation, Hold Storage 
T T X Store A and B Data Store A and B Data 
4 L Outout Real Time B Data to A Bus | Real Time B Data to A Bus 
Xx Horl H P Stored B Data to A Bus Stored B Data to A Bus 
xX Xx jinbet Real Time A Data to B Bus | Real Time A Data to B Bus 
HorL X Xx P Stored A Data to B Bus Stored A Data to B Bus 
X X Input Unspecified* | Store A, B Unspecified* Store A, B Unspecified” 
T xX X Unspecified* Input Store B, A Unspecified* Store B, A Unspecified* 


H—high level; L—low level; X—irrelevant; ¢—low-to-high level transition 





x 

x 
xX | T 
a tees 


*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus 
pins will be stored on every low-to-high transition on the clock inputs. 





3-152 


Different Modes of Control for AS646, AS648 


Storage From A, B or AandB *Transfer Stored Data to Aor B 


879 e 979 


From: A B A&B To: A B 


TL/F/6324-3 TL/F/6324-4 


*Real-Time Transfer Bus A to Bus B *Real-Time Transfer Bus B to Bus A 


TL/F/6324-6 TL/F/6324-7 


*The complement of A and B data are stored and transferred for AS648 





3-153 


646 © 648 


Block Diag FramM (positive logic) 


TO 7 OTHER CHANNELS 


AS648 


TO 7 OTHER CHANNELS 
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DM74AS651/DM74AS652 Octal 
Bus Transceiver and Register 


General Description 


These devices incorporate an octal transceiver and an octal 
D-type register configured to enable transmission of data 
from bus to bus or internal register to bus. 


These bus transceivers feature totem-pole TRI-STATE® 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these devices 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The registers in the AS651, 652 are edge-triggered D-type 
flip-flops. On the positive transition of the clock (CAB or 
CBA), the input data is stored. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data and a high level selects 
stored data. The select controls have a ‘make before 


Connection Diagram 


break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween stored and real-time data. 

The Enable (GAB and GBA) control pins provide four 
modes of operation; real-time data transfer from bus A to B, 
real-time data transfer from bus B to A, real-time bus A and/ 
or B data transfer to internal storage, or internal stored data 
transfer to bus A and/or B. 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

mg TRI-STATE® buffer-type outputs drive bus lines directly 


Dual-In-Line Package 


Voc CBA SBA G B2 


CONTROL 
LOGIC 


B3 


TL/F/6325~-1 


Order Number DM74AS651NT, DM74AS651WM, DM74AS652NT or DM74AS652WM 
See NS Package Number N24C or M24B 
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Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 
Control Inputs 7V 
I/O Ports 5.5V 
Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 
Typical Oya 
N Package 
M Package 


41.1°C/W 
81.5°C/W 


Recommended Operating Conditions 


Symbol 
Voc 
VIH 

Vit Low Level Input Voltage 
loo High Level Output Current 
lot Low Level Output Current 
Clock Frequency 

Width of Enabie Pulse 


Supply Voltage 
High Level Input Voltage 


foLkK 
tWCLK 


tsu Data Setup Time 
ty Data Hold Time 
Ta Operating free Air Temperature 
The (7) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


| 
_ 
a 


N“N 
oOo 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


| Parameter | Min’ =| Nom | Max 


4.5 


- 
© 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 


Input Clamp Voltage Voc = 4.5V, |) = —18mA 


High Level Output Voc = 4.5V 
Voltage 


Low Level Output 
Voltage 


Input Current at 
Max Input Voltage 


High Level Input Current 


Voc = 4.5V to 5.5V 
Voc = 4.5V, lo. = Max 


Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 


Output Drive Current Voc = 5.5V, Vo = 2.25V | -30 | 


Supply Current Voc = 5.5V 


*AS651 


*AS652 
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Voc = 5.5V Control Inputs 
V; = 5.5V | AorB Ports 


a 
as 


0. 


cones || [20 

Croraone [| [0 

censaipus[ || =0 

[aerators [| [ore 
ere] 

Cowpusrign [| a0 [ 5 

opus ow [| t20_| 105 

joie || 

Disabled 
Cowpus igh [| 
ows ow [1 


Outputs 
Disabled 





"AS651 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol Conditions | From | To 
fax Maximum Clock Frequency Voc = 4.5V to 5.5V 


tPLH Propagation Delay Time s a i oo 
. L= p 
Low to High Level Output CBA or CAB 
tpHE Propagation Delay Time 
High to Low Level Output 
tPLH Propagation Delay Time 
Low to High Level Output Nore 
tPHL Propagation Delay Time 
High to Low Level Output 


Units 
MHz 


cS9e1LS9 


ns 


—_ 
_ 


tpLH Propagation Delay Time 
Low to High Level Output SBA or SAB 
tPHL Propagation Delay Time (Note 2) 
High to Low Level Output 
tpzH Output Enable Time 
to High Level Output 
tpzL Output Enable Time 
to Low Level Output = 
Enable GBA 
tpHz Output Disable Time 
from High Level Output 
tpLz Output Disable Time 
from Low Level Output 





oO 


— 
[o> 


tpHz Output Disable Time 
from High Level Output 


— 
Oo 


tpLz Output Disable Time 
from Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 


— 
ek 


tpzZH Output Disable Time 
to High Level Output 
tpzi Output Disable Time 
to Low Level Output Enable GAB 


Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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"AS652 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol | ___Parameter___—|__—Conditions 
A 


fMax Maximum Clock Frequency Voc = 4.5V to 5.5V° 
teLH Propagation Delay Time o = i Be oon 
. L= p 
Low to High Level Output CBA or CAB AorB 
tPHL Propagation Delay Time 
High to Low Level Output 
tpLH Propagation Delay Time 
Low to High Level Output BorA 
tpHL Propagation Delay Time 
High to Low Level Output 
teLH Propagation Delay Time 
Low to High Level Output SBA or SAB Kort 
tepHL Propagation Delay Time 
High to Low Level Output 


tpZH Output Enable Time 
to High Level Output 
tpzL Output Enable Time 
to Low Level Output Enable GBA 


— 
oO 


tpyz Output Disable Time 
from High Level Output 

tpLz Output Disable Time 
from Low Level Output 


tp2H Output Disable Time | 
to High Level Output 
tp2L Output Disable Time 
to Low Level Output Enable GAB 


_ 


tpHz Output Disable Time 
from High Level Output 


tpLz Output Disable Time 
from Low Level Output 


— 
—_ 


Ba 


Note 1: See Section 1 for test waveforms and output load. 
Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Units 
MHz 


ns 





Schematics of Inputs and Outputs 


Equivalent of All Other Inputs Typical of All ’AS651, ’AS652 Outputs 
= Ss vec 


590459 


OUTPUT 


TL/F/6325-5 
TL/F/6325-4 


Block Diagram 


Ce ee ee 


TO 7 OTHER CHANNELS 
TL/F/6325-2 
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651°652 


Block Diagram (Continued) 
"AS652 


1 OF 8 CHANNELS 


tewmeeaannveecan 


TO 7 OTHER CHANNELS 
TL/F/6325-3 


Function Table 


INPUTS DATA |/0* OPERATION OR FUNCTION 


GAB|GBA| CAB CBA |SAB SBA|A1THRUA8|B1THRUB8| = ’AS651—si "AS652 
H |HorL HorLl] X Xx Isolation Isolation 
T T Store A and B Data Store A and B Data 
Xx Real Time B Data to A Bus | Real Time B Data to A Bus 
Stored B Data to A Bus Stored B Data to A Bus 
Real Time A Data to B Bus | Real Time A Data to B Bus 
Stored A Data to B Bus Stored A Data to B Bus 


HorL 


x 
ox<|x< x 
= 
x x 


xr 


Output Stored A Data to B Bus Stored A Data to B Bus 
P & Stored B DatatoA Bus j & Stored B Data to A Bus 
Unspecified* | Store A, Hold B Store A, Hold B 
Output Store A in both registers Store A in both registers 
Unspecified* Hold A, Store B Hold A, Store B 
Xx ) Output Store B in both registers Store B in both registers 


Note 1: If the select control is low, the clocks can occur simultaneously. If the select control is high, the clocks must be staggered in order to load both registers. 


x!) GZ jxooml|xK «K|x< 


33 
_ 
i 


<x|xx«/ GD |< «ki Dreo|x< 


rHrolirix XryJoztjerrcicr 
x 
° 
r 
= 
x< 


as 
ra 


H—high level L—low level X—irrelevant T—low-to-high transition 


*The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled, i.e., data at the bus 
pins will be stored on every low-to-high transition on the clock inputs. 
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National — 
Semiconductor 


DM74AS804B Hex 2-Input NAND Driver 


General Description 

These devices contain six independent drivers, each of 
which performs the logic NAND function. Each driver has 
increased output drive capability to allow the driving of high 
capacitive loads. 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

a Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 


Dual-In-Line Package 


TL/F/6326-1 


Order Number DM74AS804BWM or DM74AS804BN 
See NS Package Number M20B or N20A 


Function Table 


igh Logic Level 


= Low Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range — 65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical @ja The “Recommended Operating Conditions” table will define 

N Package 58.3°C/W the conditions for actual device operation. 

M Package 154.0°C/W 


Operating Free Air Temperature Range 0°C to + 70°C 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 





High Level Output 
Voltage 


lon = Max, Vcc = 4.5V 


Low Level Output Voc = 4.5V, lo, = Max 
Voltage Vin = 2V 

Input Current @ Voc = 5.5V, Vin = 7V 
Max Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vi_ = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Vcc = 5.5V Outputs High 
Outputs Low 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output RL = 5002 


Propagation Delay Time C, = 50 pF 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


€gs08 


DM74AS805B Hex 2-Input NOR Driver 


General Description 


These devices contain six independent drivers, each of 
which performs the logic NOR function. Each driver has in- 
creased output drive capability to allow the driving of high 
capacitive loads. 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

@ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 


Dual-in-Line Package 


\Y 2A 28 


ey 3A 3B 
TL/F/6327-1 


Order Number DM74AS805BWM or DM74AS805BN 
See NS Package Number M20B or N20A 


Function Table 


igh Logic Level 


= Low Logic Level 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 0 ya 
N Package 
M Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


58.3°C/W 
154.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Input Clamp Voltage Voc = 4.5V, | = —18mA 


High Level Output 
Voltage 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


lon = —2mMA, Voc = 4.5V to 5.5V 
lon = —3 MA, Voc = 4.5V 


lon = Max, Voc = 4.5V 


Low Level Output Voc = 4.5V, lo, = Max 
Voltage 

Input Current @ Voc = 5.5V, Vin = 7V 

Max Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V 

Low Level Input Current Voc = 5.5V, Vip = 0.4V 

Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V Outputs High 


| Parameter | Gonditions_ | 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V 
R,_ = 5009 
C, = 50 pF 





National 
Semiconductor 


808 


DM74AS808B Hex 2-Input AND Driver 


General Description 

This device contains six independent drivers, each of which 
performs the logic AND function. Each driver has increased 
output drive capability to allow the driving of high capacitive 
loads. 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mw Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 


Dual-In-Line Package 


\Y 2A 28 


2y 3A 3B 
TL/F/6328-1 


Order Number DM74AS808BWM or DM74AS808BN 
See NS Package Number M20B or N20A 


Function Table 


= High Logic Level 


= Low Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 63a The “Recommended Operating Conditions” table will define 

N Package 58.3 °C/W the conditions for actual device operation. 

M Package 154.0°C/W 


Operating Free Air Temperature Range o°C to + 70°C 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Parameter | Conditions =| Min | Typ 
Input Clamp Voltage Voc = 4.5V, |) = —18mA 


High Level Output lon = —2mMA, Voc = 4.5V to 5.5V 
Voltage low = —3MA, Voc = 4.5V 


lon = Max, Voc = 4.5V 


Low Level Output Voc = 4.5V, lol = Max 
Voltage 
Input Current @ Voc = 5.5V, Vin = 7V 
Max Input Voltage 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 

Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V Outputs High 


High Level Input Current Voc = 5.5V, Vin = 2.7V 





Propagation Delay Time Voc = 4.5V to 5.5V 

Low to High Level Output Ry = 5009 
Propagation Delay Time C_ = 50 pF 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 





3-166 


National 
Semiconductor 


DM74AS810 Quad 2-Input Exclusive-NOR Gate 


General Description 


This device contains four independent gates each of which 
performs the logic exclusive-NOR function. 


Features 

& Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

a Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 

@ Improved AC performance over advanced low power 
Schottky counterparts 

& PNP input design reduces input loading 


Dual-In-Line Package 


Al B1 v1 


A3 Y3 


B2 Y2 GND 
TL/F/6724-1 


Order Number DM74AS810M or DM74AS810N 
See NS Package Number M14A or N14A 


Function Table 


H = High Logic Level, L = Low Logic Level 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V pee which the seine pd slashes oe is fae 
‘ ‘ 3 . teed. The device should not be operated at these limits. The 
Operating Eres Mintemperature Barge Colones parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 05, The “Recommended Operating Conditions” table will define 
N Package 74.5°C/W the conditions for actual device operation. 
M Package 105.0°C/W 


Recommended Operating Conditions 


| SuppyVoltage |S 
2 


High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Vv; Input Clamp Voltage Voc = Min, |) = —18mA a 


VoH High Level Output Voc = 4.5V to 5.5V - 

Voltage lon = Max Veo ey ae 
VoL Low Level Output Voc = Min, lol = Max 

Voltage Vin = Min, Vit = Max 

Input Current @ Max Voc = Max, V| = 5.5V 

Input Voltage 

High Level Input Current Voc = Max, V; = 2.7V WS sted 


he Low Level Input Current Voc = Max, V; = 0.5V 
lo (Note 4) Output Drive Current Voc = Max, Vo = 2.25V ae ee ee 


IocH Supply Current with Vcc = Max 
Outputs High (Note 3) 

IocL Supply Current with Voc = Max 
Outputs Low (Note 2) 


Note 1: All typicals are at Voc = 5V, Ta = 25°C. 

Note 2: Icc_ is measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. 

Note 3: Iccy is measured with all outputs open and all inputs at 4.5V. ‘ 

Note 4: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Other Input Low 
Voc = 4.5V to 5.5V 
Ry = 5009 

CL = 50 pF 


Other Input High 
Voc = 4.5V to 5.5V 
R, = 5002 

CL = 50 pF 
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National - 
Semiconductor | 


DM74AS811 Quad 2-Input Exclusive-NOR Gate 


with Open-Collector Outputs 
General Description 


This device contains four independent gates, each of which 
performs the logic exclusive-NOR function. The open-col- 
lector outputs require external pull-up resistors for proper 
logical operation. 


Pull-Up Resistor Equations 


Reray = ¥OC(min) — VOH 
MAX ~ 
Ny (lon) + No (lH) 
Voc (Max) — VoL 
lo. — Na (hw) 
Where: N; (loy) = total maximum output high current for all 
outputs tied to pull-up resistor 
No (IjHq) = total maximum input high current for all 
inputs tied to pull-up resistor 
Ng (IL) = total maximum input low current for all in- 
puts tied to pull-up resistor 


Rain = 


Connection Diagram 


Features 

Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 

mg Improved AC performance over advanced low power 
Schottky counterparts 

m Open collector outputs for wired AND cascading 

g@ PNP input design reduces input loading 


Duat-iIn-Line Package 


Al B1 v1 A2 


A3 ¥3 


B2 Y2 GND 
TL/F/6725-1 


Order Number DM74ALS811N 
See NS Package Number N14A* 


Function Table 


H = High Logic Level 
L = Low Logic Level 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 7V ee iol Abies fe witbeae ae 4 agents 
teed. The device should not be operated at these limits. The 

on =e eCulpet voltage ee parametric values defined in the “Electrical Characteristics” 

Operating Free Air Temperature Range 0°C to + 70°C table are not guaranteed at the absolute maximum ratings. 

Storage Temperature Range ~65°C to + 150°C The “Recommended Operating Conditions” table will define 

Typical 05, the conditions for actual device operation. 

N Package 74.5°C/W 


Recommended Operating Conditions 


| Parameter | Min 
|___towLevelinputVotage | 
| HighLevelOutputvoltage | 
| LowLevelOutputcurent | 
| Free Air Operating Temperate | 0 


Parameter 


Input Clamp Voltage Vcc = Min, |) = —18mA 


High Level Output Current Voc = Min, Vo = 5.5V 
Current Vit = Max, Viq = Min 


Low Level Output Vec = Min, lo. = Max 
Voltage Vin = Min, Vit = Max 
Input Current @ Max Voc = Max, Vi = 7V 
Input Voltage 


High Level Input Current Voc = Max, Vj = 2.7V 


Supply Current with Voc = Max 
Outputs High (Note 3) 


Supply Current with Voc = Max 
Outputs Low (Note 2) 
Note 1: All typicals are at Vocg = 5V, Ta = 25°C. 
Note 2: icc. is measured with all outputs open, one input of each at 4.5V, and the other inputs grounded. 


Note 3: Iccy is measured with all outputs open and all inputs at 4.5V. 


Switching Characteristics over recommended operating free air temperature range (Note 4) 


Propagation Delay Time Other Input Low 
Low to High Level Output Voc = 4.5V to 5.5V 
Propagation Delay Time RL 5 5002 

High to Low Level Output GL SSO Br 
Propagation Delay Time Other Input High 
Low to High Level Output Voc = 4.5V to 5.5V 
Propagation Delay Time Re < S002 

High to Low Level Output Cie 58 Pe 


Note 4: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74AS832B Hex 2-Input OR Driver — 


General Description 

These devices contain six independent drivers, each of 
which performs the logic OR function. Each driver has in- 
creased output drive capability to allow the driving of high 
capacitive loads. 


Connection Diagram 


Features 

g Switching specifications at 50 pF 

m Switching specifications guaranteed over full .tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m@ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

m@ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Dual-In-Line Package 


ih 2A 28 


ey 3A 38 3Y 
TL/F/6329-1 


Order Number DM74AS832BWM or DM74AS832BN 
See NS Package Number M20B or N20A 


Function Table 


igh Logic Level 
= Low Logic Level 





3-172 


a2e8 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage IV beyond soe the safety of the ee ae #3 guaran- 
; . : 3 teed. The device should not be operated at these limits. The 
Oectatng tee ar Tomperetwe'hange cates adie parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 45, The “Recommended Operating Conditions” table will define 

N Package 58.3°C/W the conditions for actual device operation. 

M Package 154.0°C/W 


Recommended Operating Conditions 


ae ee 
a 
[Wich eveiputvorege de 
tow LvelinputVvetage | 
Ee dl 
[tow ove! OuputGurent | 


Free Air Operating Temperature LO. i == es 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


| Parameter | Conditions | Min. | Typ_| Max 
| ImputClamp voltage | Voo=45vin=-tema | | 2 


Voltage lou = -3 mA, Voc = 4.5V 


lon = Max, Vcc = 4.5V 


Low Level Output Voc = 4.5V, lo. = Max 
0.35 
Voltage 
Input Current at Max Voc = 5.5V, Vin = 7V 
0.1 
Input Voltage 


High Level Output | Ioy= =2mAVoo=45vi05sv | Voo-2 | | 
| ea | 


| LowLevelinputCurent_| Voo=S8V.Mu=04V | | | 05 
| Output Brive Current | Voo=55V,Vo=225v | -80_ | ~195 | -200_ 
i nl 

| Outpuistow | fe | 8 





Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output Rx. = 5009 
Propagation Delay Time C_ = 50 pF 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74AS873 Dual 4-Bit D-Type 
Transparent Latch with TRI-STATE® Outputs 


General Description 


These dual 4-bit registers feature totem-pole TRI-STATE 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 


The eight latches of the AS873 are transparent D-type 
latches meaning that while the enable (G) is high the Q 
outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 


A buffered output contro! input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all 
outputs are on the other side. 


Features 

a Switching specifications at 50 pF 

g Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m TRI-STATE buffer-type outputs drive bus fines directly 

m Space Saving 300 Mil Wide Package 

m@ Bus structured pinout 


Dual-In-Line Package 


ENABLE 
1G 


cc 101 


i 
G 
ry 


GQ GQ Q GQ 
CLR D OC] FCLRD OC} |CLRD oc] |CLRD OC 
il + | aim Ri 

id 


1CLR = 10¢ 1D1 1D3 1D4 


ENABLE ___ 
2G 2CLR 


6 Q GQ GQ GQ 
CLRD OC] JCLRD OC] FCLRD OC] JCLRD oc 
| | |_| in tt 
ww ag 


201 202 
TL/F/6330-1 


Order Number DM74AS873NT 
See NS Package Number N24C 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 05, 
N Package 


5.5V 
0°C to + 70°C 
—65°C to + 150°C 


47.0°C/W 


Recommended Operating Condition 
Symbol 
Voc 
VIH 
Vit 
IOH 
loL 


tw Pulse Width 


OM ]wo]a 
elie lala 


Clear Low 


Data Setup Time 
tH Data Hold Time 
Free Air Operating Temperature 


Ta 


The (1) arrow indicates the negative edge of the enable is used for referen 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = = 25°C. 


Symbol 
Vik 


Vou High Level Output 


Voltage loH = Max 





Low Level Output 
Voltage 

Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 

High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V 


lo. = Max 


lozH 
lozL Off-State Output Current, 
Low Level Voltage Applied 


Supply Current 


Vo = 0.4V 


Voc = 5.5V 
Outputs Open 


loc 





Ss 


ice. 


Input Clamp Voltage Voc = 4.5V, || = —18mA 


Voc = 4.5V, Vit = Max 


loH = —2MA, Voc = 4.5V to 5.5V 
Voc = 4.5V, Vin = 2V 


Off-State Output Current, Vee = 5.5V, Vin = 2V 
High Level Voltage Applied =2.7V 


“a = 5.5V, Vin = 2V 


Outputs High 
Outputs Disabled 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values detined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


on 
oa 


“N 


| 
ro) = r 
an 


= 


| 
3 4 Ss ua 5 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit current, los. 
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Switching Characteristics 
over recommended operating free air temperature range (Note 1). All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol_| Parameter |__—Condltions_— 


: 
° 


Units 


teLH Propagation Delay Time Voc = 4.5V to 5.5V = 
Low to High Level Output R._ = 50002 

teHL Propagation Delay Time C. = 50 pF 
High to Low Level Output 

tPLH Propagation Delay Time 
Low to High Level Output 


_ 
— 
or 


“i 
oa 


tPHL Propagation Delay Time 
High to Low Level Output 
tpzH Output Enable Time 


to High Level Output 
tpz- Output Enable Time 

to Low Level Output 
tpHz Output Disable Time 

from High Level Output 
tpLz Output Disable Time 

from Low Level Output 


> 
3 
< 
5 


oO 
o © 
3 = 
= me] 
o§ 


N 
a 


: so : 
2) 


tpHL Propagation Delay Time 
High to Low Level Output 


12) 
oO 
» 
a 


oe) Oo 
o¢ € 
3). i= 
+3 ZG 
65 5 
> 
3 3 Ss 
< 
2) 


Note 1; See Section 1 for test waveforms and output load. 


Function Table 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Logic Diagram 


| ENABLE 


1 QUTPUT 


204 


2 CLEAR 


2 OUTPUT 
CONTROL 


2 ENABLE 
TL/F/6330-2 
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National 
Semiconductor 


DM74AS874 Dual 4-Bit D-Type 
Edge-Triggered Flip-Flop 


General Description 


These dual 4-bit inverting registers feature totem-pole TRI- 
STATE® outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, |/O 
ports, bidirectional bus drivers, and working registers. 


The eight flip-flops of the AS874 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outpuis are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package, while all 
outputs are on the other side. 


Features 

= Switching specifications at 50 pF 

a Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

w TRI-STATE buffer-type outputs drive bus lines directly 

m Space saving 300 mil wide package 

m@ Bus structured pinout 


Dual-In-Line Package 


Veo = ICLK-~—Ss«édLQU 


ar 
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CLR D OC 
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10C 101 1D2 1D3 1D4 


204 2CLK 2CLR 


Y e 
ee Gl age a ae y 
Va VQ Va Va 
CLK CLK CLK CLK 
CLRD Oc} fctRD Oc] |cLRD oc] |cLRD oc 
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TL/F/6331~1 


Order Number DM74AS874NT 
See NS Package Number N24C* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Voltage Applied to Disabled Output 
Operating Free Air Temperature Range 
Storage Temperature Range 


Typical 0 ya 
N Package 


7V 

7V 

5.5V 

0°C to + 70°C 
—65°C to + 150°C 


47.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 
Voc 
ViH 
VIL 
IOH 
lor 
fcLk 
High 
Low 


tWoLk 


Width of Clock Pulse 


Width of Clear Pulse 


Setup Time 


tWcLr Low 


Ta 


Clear Inactive 


tH Data Hold Time 
Free Air Operating Temperature fo 


The ( T) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


pS 


“J | 
ojo 
on 


o 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 
ViK 


VoH High Level Output 


Voltage lon = Max 





lo. = Max 


Low Level Output 

Voltage 

Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Viy = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V 
lo (Note 1) | Output Drive Current Voc = 5.5V, Vo = 2.25V 


Off-State Output Current, 
High Level Voltage 
Applied 

Off-State Output Current, 
Low Level Voltage 


lOoZH 
Vo = 2.7V, 


loz 
Vo = 0.4V 


Applied 


Supply Current Voc = 5.5V 


Outputs Open 


loc 


Conaitions [win [Typ [Max | Units 
Input Clamp Voltage Voc = 4.5V, | = —18mA ft 


Voc = 4.5V, Vit = Vit Max, 


=1 V 


tema 
ee ey 


Mlon= -2mA veo = 4evt0seV | Veo-2 | | 


Voc = 4.5V, Vin = 2V, 


Voc = 5.5V, Vin = 2V, 


Voc = 5.5V, Vin = 2V, 


Outputs High 
Outputs Disabled 


Note 1: The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Ios. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 
Maximum Clock Frequency Voc = 4.5V to 5.5V 


Propagation Delay Time RL is 5002 
Low to High Level Output C. = 50 pF 
Propagation Delay Time 

High to Low Level Output 
Output Enable Time 

to High Level Output 

Output Enable Time 

to Low Level Output 


fe] fo] 
:?) ie) 
x vr 


Output Disable Time 
from High Level Output 
Output Disable Time 
from Low Level Output 
Propagation Delay Time 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 





were a|a 
prarnlof 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 
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Logic Diagram 
1 CLOCK 


1 OUTPUT 
CONTROL 


1CLR 


204 


2CtR 


2 OUTPUT 
CONTROL 


2 CLOCK 
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TL/F/6331-2 
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National 
Semiconductor 


DM74AS876 Dual 4-Bit D-Type Edge-Triggered 
Flip-Flop with TRI-STATE® Outputs 


General Description 


These inverting dual 4-bit registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, |/O 
ports, bidirectional bus drivers, and working registers. 


The eight flip-flops of the AS876 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package, while all 
outputs are on the other side. 


Features 

m Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

@ TRI-STATE buffer-type outputs drive bus lines directly 

m Space saving 300 mil wide package 

@ Bus structured pinout 


Dual-In-Line Package 


Veo = ICLK-—Ssi«édTQT 


a 
VU 
clk 
PR 
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K 

EDO 

aiavanr ai 
2 as 
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Q Q Q 

clk CLK CLK cL 

PRE D OC} |PRED OC} [PRED OC] JPR 
Lt an aa 


,/ 4 
Q Q 
CLK CLK 

C} [PRED OC] |PRE D OC 


203 204  2CLK  2PRE 


14 13 
V 
'e e 
V 
Q 
K 
ED OC 
ai 


201 202 
TL/F/6332-1 


Order Number DM74AS876NT 
See NS Package Number N24C* 


*Contact your local NSC representative about surface mount (M) package availability. 





3-182 


928 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond which the safety of the device cannot be guaran- 


; . teed. The device should not be operated at these limits. The 
voltage ppplied Ip Bleed ouput a2y parametric values defined in the “Electrical Characteristics” 
Operating Free Air Temperature Range O°C to + 70°C table are not guaranteed at the absolute maximum ratings. 
Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 
Typical 044 the conditions for actual device operation. 


N Package 47.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 
Voc Supply Voltage 

Vin High Level Input Voltage 

Vit Low Level Input Voltage 

loH High Level Output Current 
lo Low Level Output Current 


o 


fcoLkK Clock Frequency 


tw(CLk) Width of Clock Pulse 
tw(PRE) Width of Preset Pulse 
ty Data Hold Time 


TA Free Air Operating Temperature 
The ( T) arrow indicates the positive edge of the Clock is used for reference. 


| 
oO _ 
oi 


~ 


Electrical Characteristics 
over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Conditions Typ 
Vik Input Clamp Voltage Voc = 4.5V, |) = —18mA 


VoH High Level Output Voc = 4.5V, Vit = Vit Max, 
Voltage lon = Max 


lon = —2mA, Vcc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V, Vip = 2V, 
Voltage lo. = Max 


Input Current at Max Voc = 5.5V, Vin = 7V P 


Input Voltage A 


High Level input Current | Voc = 5.5V, Viy = 2.7V (aa eee Oe een 
Low Level Input Current | Voc = 5.5V, Vi_ = 0.4V a 
Io (Note 1) | Output Drive Current Voc = 5.5V, Vo = 2.25V | -30 | | -112 | 


Off-State Output Current, Voc = 5.5V, Vin = 2V, 
High Level Voltage Vo = 2.7V, 

Applied 

Off-State Output Current, | Voc = 5.5V, Vin = 2V, 
Low Level Voltage Vo = 0.4V 

Applied 


Supply Current Voc = 5.5V Outputs High a oe oe 


[outpuis Disabled | [100 | 160 _| 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit current, los. 


a 





0.35 


— 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions | From | To 
Maximum Clock Frequency Voc = 4.5V to §.5V aa 


To 
Propagation Delay Time As = eae Clock AnyQ 
Low to High Level Output bree 
Propagation Delay Time Clock AnyQ 
High to Low Level Output 
Output Enable Time Output AnyQ 
to High Level Output Control 
Output Enable Time Output AnyQ 
to Low Level Output Control 
Output Disable Time Output AnyQ 
from High Level Output Control 
Output Disable Time Output AnyQ 
from Low Level Output Control 


+ 
o 
a 


— 
° 
a 


4 
2 
2 


& 


—+ 
Oo 


- Propagation Delay Time Preset Any Q 4 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram Function Table 


1 CLOCK 


1 OUTPUT 
CONTROL 


1 PRE 


1D1 





aerosol 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of O 


2D4 
2 PRE 


2 OUTPUT 
CONTROL 


2 CLOCK 


TL/F/6332-2 
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National 
Semiconductor 


DM74AS878 Dual 4-Bit D-Type 
Edge-Triggered Flip-Flop with Synchronous Clear 


General Description 


These dual! 4-bit registers feature totem-pole TRI-STATE® 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 


The eight flip-flops of the AS878 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all 
outputs are on the other side. 


Features 

@ Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range ' 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

g TRI-STATE buffer-type outputs drive bus lines directly 

m Synchronous clear 

@ Bus structured pinout 


Dual-In-Line Package 


Veo = 1CLK.—s«d101 102 


102 1D3 1D4 


v é- V 
Q Q Q 
CLK CLK CLK 
CLR D OC} FCLRD OC} FCLRD OC 
B 


204 2CLK 2CLR 





10004 


201 2D2 
TL/F/6333-1 


Order Number DM74AS878N 
See NS Package Number N20A* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 
Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical 05, 


N Package 47.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Voc Supply Voltage 
VIH 
ViL 
IoH 
lou. 
foLk 


High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 
Clock Frequency 

tWoLk Width of Enable Pulse 


tsu Data Setup Time 


LR 
tH Data Hold Time 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


ft 
an 
oO 


aN 
foe) 


N 
oOo 


Ta Free Air Operating Temperature 
The ( fT) arrow indicates the positive edge of the Clock is used for reference. 


OIlN iQ] 

3|3|3|5 
| on 
ao 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Symbol 
Vik Input Clamp Voltage 


VoH High Level Output 
Voltage 


i) 


Voc = 4.5V, |) = —18mA 
Voc = 4.5V, Vit = Vit Max, 


oy 
=x 
| 
= 
g 





lon = —2mMA, Voc = 4.5V to 5.5V 


Voc = 4.5V, Vin = 2V, 
lo. = Max 


Low Level Output 

Voltage 

Input Current @ Voc = 5.5V, Vin = 7V 
Max Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 


Low Level Input Current 
lo (Note 2) Output Drive Current 


lozH Off-State Output Current, 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Voc = 5.5V, Vit = 0.4V 
Voc = 5.5V, Vo = 2.25V 
Voc = 5.5V, Vin = 2V, Vo = 2.7V 


lozt Voc = 5.5V, Vin = 2V, Vo = 0.4V 


| 


= a 

oO 

[~) cs 
oO 


— 


Supply Current Voc = 5.5V 


Outputs Open 


Outputs High 
Outputs Low 
Outputs Disabled 


Note 2: The output conditions have been chosen to produce a current that closely approximates one-half of the true short circuit current. 


loc 


= 
or 
or 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Maximum Clock Frequency Vcc = 4.5V to 5.5V el | go 
Propagation Delay Time RL S 5002 Clock AnyQ : 
Low to High Level Output C. = 50 pF 
Propagation Delay Time Clock Any Q 4 10.5 
High to Low Level Output , 
Output Enable Time Output AnyQ 2 7 
to High Level Output Control 

[ee ie 


Output Enable Time Output Any Q 
to Low Level Output Control 


Output Disable Time Output AnyQ 
from High Level Output Control 


Output Disable Time Output AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram Function Table 


xc axx|o 
) 

weer ala 

przenlok 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 


2 CLR 


2 OUTPUT 
CONTROL 


2 CLOCK 


TL/F/6333~-2 
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National 
Semiconductor 


DM74AS879 Dual 4-Bit D-Type 
Edge-Triggered Flip-Flop with 
TRI-STATE® Outputs and Synchronous Clear 


General Description 


These inverting dual 4-bit registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, 1/O 
ports, bidirectional bus drivers, and working registers. 


The eight flip-flops of the AS879 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output contro! does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
Ali data inputs are on one side of the package while all 
outputs are on the other side. 


Features 

gm Switching specifications at 50 pF 

@ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m@ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

gu TRI-STATE buffer-type outputs drive bus lines directly 

m Synchronous preset 

@ Bus structured pinout 


Dual-In-Line Package 


1D2 1D3 1D4 


204 2CLK 2CLR 


201 
TL/F/6334—1 


Order Number DM74AS879N 
See NS Package Number N20A* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

Supply Voltage 7V 
input Voltage 7V 
Voltage Applied to Disabled Output 5.5V 
Operating Free Air Temperature Range o°c to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical Oj, 


N Package 47.0°C/W 


Recommended Operating Conditions 


Symbol Parameter 


Voc Supply Voltage 
VIH 
ViL 
lOH 
lou 
fcLk 
twcLk 


High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 
Clock Frequency 

Width of Clock Pulse 


fe) 
= 


Data Setup Time 


Data Hold Time 


OQ 
rr 
me) 


2/52 |2 
- 
me) 


Free Air Operating Temperature 


The ( T) arrow indicates the positive edge of the clock is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5 


Symbol 
Vik 
VoH 


Input Clamp Voltage 


High Level Output 


Voltage lon = Max 





Low Level Output 

Voltage 

Input Current @ Voc = 5.5V, Vip = 7V 
Max Input Voltage 


High Level Input Current Vec = 5.5V, Vip = 2.7V 
Vc 


lo = Max 


Low Level Input Current 
Io (Note 1) Output Drive Current 


10ZH Off-State Output Current, 
High Level Voltage 
Applied 

Off-State Output Current, 
Low Level Voltage 


Vo = 2.7V 


loz 
Vo = 0.4V 


Applied 


Supply Current Voc = 5.5V 


Outputs Open 


loc 


4 


Conditions 
Voc = 4.5V, 1, = —18mA 
Voc = 4.5V, Vit = Max, 


lon = —2mMA, Voc = 4.5V to 5.5V 
Veco = 4.5V, Vin = 2V, 


Cc = 5.5V, Vi_ = 0.4V 
Voc = 5.5V, Vo = 2.25V 
Voc = 5.5V, Vin = 2V, 


Voc = 5.5V, Ving = 2V, 





Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 
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Outputs High 
Outputs Low 
Outputs Disabled 


: (a) bs | 


— 
> 
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Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, log. 


3-189 





628 





879 





Switching Characteristics over recommended operating free air temperature range (Note 1) 


| Parameter | Conditions | 
Maximum Clock Frequency Voc = 4.5V to 5.5V | 


Propagation Delay Time AL > 5002 Clock AnyQ 
Low to High Level Output C_ = 50 pF 

Propagation Delay Time AnyQ 
High to Low Level Output 


Output Enable Time Output AnyQ 
to High Level Output Control 
Output Enable Time Output AnyQ 
to Low Level Output Control 
Output Disable Time Output Any Q 
from High Leve! Output Control 
Output Disable Time Output AnyQ 
from Low Level Output Control 


Note 1: See Section 1 for test waveforms and output load. 


Min | 
em 
Logic Diagram 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 

Z = High Impedance State 

Qo = Previous Condition of Q 


2 CIR 


2 OUTPUT 
CONTROL 


2 CLOCK 


TL/F/6334-2 
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National 
Semiconductor 


DM74AS880 Dual 4-Bit D-Type 
Transparent Latch with TRI-STATE® Outputs 


General Description 


These dual 4-bit inverting registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, [/O 
ports, bidirectional bus drivers, and working registers. 


The eight inverting latches of the AS880 are transparent D- 
type latches meaning that while the enable (G) is high the Q 
outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


Connection Diagram 


The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all 
outputs are on the other side. 


Features 

& Switching specifications at 50 pF 

Switching specifications guaranteed over full tempera- 
ture and Vcc range 

go Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

a TRI-STATE buffer-type outputs drive bus lines directly 

Space saving 300 mil wide package 

@ Bus structured pinout 


Dual-in-Line Package 


ENABLE 
cc 1G 


22 21 20 


GQ GQ G Q GQ 
PRE D OC} |PRED OC} [PRED OC] |PRE D oc 
em | an EE 


Q 
pea DP Ge 


Ls LA 


1PRE  10C 101 1D3 1D4 


= _ ENABLE 
203 204 2G 


17 16 15 14 
Vi e 
V 


2PRE 


GQ G Q Q GQ 
PRE D OC¥ JPRED OC] [PRED OC] JPRED OC 
Lj | | Sm 


| a 
i J 
| 
PTT 


201 204 20 
TL/F/6335-1 





Order Number DM74AS880NT 
See NS Package Number N24C* 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 

Input Voltage 7V beyond which the eatin hed patie ae . dail 
. : teed. The device should not be operated at these limits. The 

voltage ppplied © Disabled Output a! parametric values defined in the “Electrical Characteristics” 

Operating Free Air Temperature Range 0°C to + 70°C table are not guaranteed at the absolute maximum ratings. 

Storage Temperature Range —65°C to + 150°C The “Recommended Operating Conditions” table will define 

Typical 654 the conditions for actual device operation. 

N Package 47.0°C/W 


Recommended Operating Conditions 


Symbol 
Voo 45 
Vi 
Vit 
lo 
lo. 
tw Pulse Width | Enable TS 
ti 


— | 
ele 


~ 
Oo 


| 
a4 
oi 


TA Free Air Operating Temperature 


The (J) arrow indicates the negative edge of the enable is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


symbol_| Parameter |_—Conditions, 
Vik Input Clamp Voltage Voc = 4.5V, || = —18mA 


High Level Output Voc = 4.5V, Vit = Vit Max, 
Voltage lon = Max 


lon = —2mMA, Voc = 4.5V to 5.5V Voc — 2 


Low Level Output Voc = 4.5V, Vip = 2V, 
Voltage lo. = Max 

Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level Input Current Voc = 5.5V, Vin = 2.7V 
Low Level Input Current Voc = 5.5V, Vit = 0.4V . 
Io (Note 1) Output Drive Current Voc = 5.5V, Vo = 2.25V 


lOZH Off-State Output Current, Voc = 5.5V, Vin = 2V, 
High Level Voltage Vo = 2.7V 
Applied 

lozi Off-State Output Current, | Voc = 5.5V, Vin = 2V, 
Low Level Voltage Vo = 0.4V 


+ 


yp 


i) 

ms 
2° 
wo 
a 
yj o 2° 
o — or 
< 





Applied 


loc Supply Current Voc = 5.5V Outputs High 
Outputs Open Outputs Low 
Outputs Disabled 


Note 1: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current Ios. 


| 
a 
° 


_ 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol Conditions 

teLHy Propagation Delay Time Voc = 4.5V to 5.5V AnyQ ri 
Low to High Level Output R,_ = 5002 

tPHL Propagation Delay Time Cy = 50 pF 
High to Low Level Output 

tPLH Propagation Delay Time Enable 
Low to High Level Output 


> 
n 


tPHL Propagation Delay Time 
High to Low Level Output 
tpzH Output Enable Time Output 
to High Level Output Control 
tpze Output Enable Time Output 
to Low Level Output Controt 
tpHz Output Disable Time Output 
from High Level Output Control 
tpLz Output Disable Time Output 
from Low Level Output Control 
tpHL Propagation Delay Time Preset 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


oO 


eb an 


| 
ro) 


Function Table 


rae 
H Z 
L L 
L L 
L H 
L Qo 





L = Low State, H = High State, X = Don’t Care 
Z = High impedance State 


Qo = Previous Condition of Q 
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Logic Diagram 


1 EWABLE 


1 OUTPUT 


CONTROL 


2 ENABLE 
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TL/F/6335-2 





National 
Semiconductor 


DM74AS881B 4-Bit Arithmetic Logic 
Unit/Function Generator 


General Description 


The DM74AS8818B is an arithmetic logic unit (ALU)/function 
generator that has a complexity of 77 equivalent gates, re- 
spectively, on a monolithic chip. These circuits perform 16 
binary arithmetic operations on two 4-bit words, as shown in 
Tables | and Il. These operations are selected by the four 
function-select lines (SO, S1, S2, S3) and include addition, 
subtraction, decrement, and straight transfer. When per- 
forming arithmetic manipulations, the internal carries must 
be enabled by applying a low level voltage to the mode 
contro! input (M). A full carry look-ahead scheme is made 
available in these devices for fast, simultaneous carry gen- 
eration by means of two cascade outputs (pins 15 and 17) 
for the four bits in the package. When used in conjunction 
with the DM74AS882 full carry look-ahead circuits, high 
speed arithmetic operations can be performed. The typical 
addition times shown previously illustrate the little additional 
time required for addition of longer words when full carry 
look-ahead is employed. The method of cascading 'AS882 
circuits with these ALUs to provide multi-level full carry look- 
ahead is illustrated under “signal designations.” 

If high speed is not of importance, a ripple-carry input (Cp) 
and a ripple-carry output (C,, + 4) are available. However, the 
ripple-carry delay has also been minimized so that arithme- 
tic manipulations for small word-lengths can be performed 
without external circuitry. 


Connection Diagram 
Dual-In-Line Package 


INPUTS OUTPUTS 
Se ee 
Vec Al BI A2 B2 A3 B3 G Coes P A=B F3 





F2 GND 


AO $3 $2 SI 
ST 


SOC, 


OUTPUTS 
TL/F/6336~-1 


INPUTS 


Top View 


Order Number DM74AS881BNT 
See NS Package Number N24C* 


Features 
g@ Switching specifications at 50 pF 
u Switching specifications guaranteed over full tempera- 
ture and Vcc range 
mg Advanced oxide-isolated, 
process 
@ Functionally and pin-for-pin compatible with Schottky 
TTL counterpart 
8 Improved AC performance over Schottky counterpart 
g Arithmetic operating modes: 
Addition 
Subtraction 
Shift operand A one position 
Magnitude comparison 
Plus twelve other arithmetic operations 
B Logic function modes: 
Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 
Plus ten other logic operations 
m Full look-ahead for high speed operations on long 
words 


ion-implanted Schottky TTL 


Pin Designations 


| Designation | PinNumber | Function _| 
A3, A2, A1, AO 19, 21,23,2 | WordA Inputs 
B3, B2, Bi, BO 18, 20, 22, 1 Word B Inputs 


$3, S2, $1, SO 3, 4, 5,6 Function-Select 
Inputs 


Inv. Carry Input 


Mode Control 
Input 


Output 
Output 


13,11, 10,9 


*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 


Operating Free Air 
Temperature Range 


Storage Temperature Range 


Typical @ja 
N Package 


7V Note: The “Absolute Maximum Ratings” are those values 

7V beyond which the safety of the device cannot be guaran- 

teed. The device should not be operated at these limits. The 

0°C to +70°C parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 

— 65°C to + 150°C The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 

48.5°C/W 


Recommended Operating Conditions 


Supply Voltage 4.5 
High Level Input Voltage 2 


High Level Output Voltage 

A = B Output Only 

High Level Output Current All Outputs Except 
A=BandG 


G 
Low Level Output Current All Outputs Except G 


G 


~ 
< 
TC 


ft 


ye] 
oO};a};o 


Operating Free Air Temperature 


“N 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Input Clamp Voltage Voc = 4.5V, 1) = —18mA 


High Level Output Voc = 4.5V to 5.5V Any Output Veo —2 
Voltage lon = —2mA Except A = B cc 


is) 


o 
hn 
oO 


itt ° ie 
olnr ° nN ua 7 


Voc = 4.5V, lon = —3mA 
High Level Output Current | Voc = 4.5V, Von = 5.5V 
; G 


Low Level Output Voc = 4.5V, lo, = 20mA 
Voltage Except G 
[Voo=45Vjlo.=48mA |G | 
Input Current @ Max Voc = 5.5V, V) = 7V | Minput | 
Input Voltage 
High Level Input Voc = 5.5V, V) = 2.7V 
Current 
Low Level Input Voc = 5.5V,V;=0.4V. [| Minput | 
Current 


lo Output Drive Current Voc = 5.5V, Vo = 2.25V All Outputs 
(Note 2) ExceptA = B 
andG 


— 
ihe) 


Se1|o]} | 
Rl 





| 
| 
os 
m 
a 


Supply Current Voc = 5.5V 


Note 1: All typical values are at Voc = 5V, Ta = 25°C. 
Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Ios. 


70 104 
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Switching Characteristics 


teLH Propagation Delay Time, 
Low-to-High Level Output 


tPHL Propagation Delay Time, 
High-to-Low Level Output 

tPLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = 4.5V 

teu Propagation Delay Time, a ms 2 ov 
High-to-Low Level Output | § ode) 


tpLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = OV 


tPHL Propagation Delay Time, pate = a 4.5V 
High-to-Low Level Output | ode) 


tpLH Propagation Delay Time, 
Low-to-High Level Output 


tpHL Propagation Delay Time, 
High-to-Low Level Output 
tpLH Propagation Delay Time, 
Low-to-High Level Output | SO = S3 = 4.5V 
tpHL Propagation Delay Time, pies . ry ov 
High-to-Low Level Output ( ode) 


tPLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = OV 


tpH_ | Propagation Delay Time, yee = "i 4.5V 
High-to-Low Level Output | ode) 


tpLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = 4.5V 

S1 = $2 = 0V 

(SUM Mode) 


C. = 50 pF (15 pF for A = B) 


ie Ry = 5002 (2802 for A = B) Units 


(Output) 


n 


Cn+4 


ps |i 
— 


Ol > 


_— 


[o} 
g3 i 
ow >| 
2 
onl mi oni oO! al zi 2 
- bt 
— —_ 


Ol sy 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


_— 


tPLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = OV 


tPpHL Propagation Delay Time, plies - . 4.5V 
High-to-Low Level Output | ode) 


tPLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = 4.5V 


tPHL Propagation Delay Time, =H re in oY 
High-to-Low Level Output ( ode) 


teLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = OV 


tPHL Propagation Delay Time, aie 2 ni 4.5V 
High-to-Low Level Output | ode) 


teLH Propagation Delay Time, M = 4.5V 
Low-to-High Level Output } (Logic Mode) 


tpHL Propagation Delay Time, 
High-to-Low Level Output 


tPpLH Propagation Delay Time, M = OV 
Low-to-High Level Output | SO = S3 = OV 


teHL Propagation Delay Time, ae a oe 
High-to-Low Level Output ( ode) 


—_ 


_ 


_ 


_ 


_ 





i) 
hh 


a — = = 
+ > ie) (ee) = [ee] ao - = Po Oo ie) ie) oO (6, ] a ie) 


> 
ll 
ies) 
nN 
B 
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Switching Characteristics (Continued) 


Propagation Delay Time, 
Low-to-High Level Output 


Ch = M=S0= 
S3 = 4.5V, 

$1 = $2 = OV, 

Equality (Aj = B; 
or Aj # Bj) 


Propagation Delay Time, 
High-to-Low Level Output 


Propagation Delay Time, 
Low-to-High Level Output 
Propagation Delay Time, 
High-to-Low Level Output 


Propagation Delay Time, 
Low-to-High Level Output 


Ch = M = S3 = 4.5V 
S1 = S2= OV, 


Equality (Aj = Bj 
or A; ¥ Bj) 


Ch = m = S2 = 4.5V 
SO = S1 = S3 = OV, 
(Aj = Bj = Hor 


Propagation Delay Time, 
se y Aj or Bj = L) 


High-to-Low Level Output 


Propagation Delay Time, 
Low-to-High Level Output 


Ch = M = S82 = 4.5V, 
SO = S1 = S3 = O”V,z 
(Aj = Bj = Hor 


Propagation Delay Time, 
es : A; or Bj = L) 


High-to-Low Level Output 


Typical Addition Times 
Using AS881 and AS882 


1t04 
5to8 
9 to 16 
17 to 64 


Functional Description 





’ 


’ 


Package Count 


Arithmetic/ Look-Ahead 
Logic Units | Carry Generators 


1 
2 


C._ = 50 pF (15 pF for A = B) 
R_ = 5000 (2802 for A = B) 


To 
erent Ns eel 
Cn+4 

Ch+4 


Carry Method 
Between 
ALUs 


None 
Ripple 
Full Look-Ahead 
Full Look-Ahead 


The DM74AS881B will accommodate active-high or active-low data if the pin designations are interpreted as follows: 


Pin Number 
Active-Low Data (Table |) 
Active-High Data (Table I!) 


Subtraction is accomplished by 1’s complement addition 
where the 1’s complement of the subtrahend is generated 
internally. The resultant output is A — B — 1, which requires 
an end-around or forced carry to provide A — B. 


The DM74AS881B can also be utilized as a comparator. 
The A = B output is internally decoded from the function 
outputs (FO, F1, F2, F3) so that when two words of equal 
magnitude are applied at the A and B inputs, it will assume a 
high level to indicate equality (A = B). The ALU must be in 
the subtract mode with C, = H when performing this com- 
parison. The A = B output is open-collector so that it can 
be wire-AND connected to give a comparison for more than 
four bits. The carry output (C,+44) can also be used to sup- 


ply relative magnitude information. Again, the ALU must be . 


placed in the subtract mode by placing the function-select 
inputs S3, S2, S1, SO at L, H, H, L, respectively. 
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Output 


Input 
Ch Ch+ 4 


H H 
H L 
L H 
L L 


These circuits have been designed to not only incorporate 
all of the designer’s requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean 
variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select in- 
puts (SO, S1, S2, S3) with the mode control input (M) at a 
high level to disable the internal carry. The 16 logic func- 
tions are detailed in Tables | and II and include exclusive- 
OR, NAND, AND, NOR, and OR functions. 


Active-Low Data | Active-High Data 
(Figure 1) (Figure 2) 
A2B 
A<B 
A>B 
A<B 
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Functional Description (continueg) 


TABLE | 


Active-Low Data 
M=H M = L; Arithmetic Operations 


Logic 
Functions Cy = L(No Carry) Cr = H (With Carry) 


F = AMinus 1 F=A 

F = AB Minus 1 F = AB 

F = AB Minus 1 F = AB 

F = Minus 1 (2’s Comp) F = Zero 

F = APlus(A + B) F = APlus (A + B) Plus 1 
F = AB Plus (A + B) F = AB Plus (A + B) Plus 1 
F = AMinus B Minus 1 F = AMinus B 

F=A+B F = (A + B) Plus 1 

F = APlus(A + B) F = APlus (A + B) Plus 1 
F = APlusB F = APlusB Plus 1 

F = AB Plus (A + B) F = AB Plus (A + B) Plus 1 
F=A+B F = (A + B) Plus 1 

F = A Plus A* F = APlus A Plus 1 

F = ABPlusA F = AB Plus A Plus 1 

F = ABPlusA F = AB Plus A Plus 1 
F=A F = APlus 1 


Selection 


” 
(7%) 
w 
LS) 
n 
os 
no 
oS 


II 
| >! 


Il 


ll 

+ DI > 
+ 
Ww 


Il 
ol > 
+ 
ise) 


LE EEL Lt re rere eo e 
ce: ae ake cabs ho Oo Pe ie ke ee ae 
a SR DR ec res SE RE et pS CNR LE ce pS i pe 
fe ee a ee ee ae Oe 

maAnmamaAaDTaTHhM.TMT 

tow ol 

> > 

+ 8 

| © 


*Each bit is shifted to the next more significant position. 


TABLE Il 


Active-High Data 
M=H M = L; Arithmetic Operations 


Logic 
Functions Cy = H (No Carry) Cy = L (With Carry) 


F=A F = APlus 1 

F=A+B F = (A+ B) Plus 1 
F=A+B8B F = (A + B) Plus 1 

F = Minus 1 (2’s Comp) F = Zero 

F = APlus AB F = APlus AB Plus 1 

F = (A + B) Plus AB F = (A + B) Plus AB Plus 1 
F = A Minus B Minus 1 F = AMinusB 

F = AB Minus 1 F = AB 

F = APlus AB F = APlus AB Plus 1 

F = APlusB F = APlusB Plus 1 

F = (A+ B) PlusAB F = (A + B) Plus AB Plus 1 
F = AB Minus 1 F = AB 

F = A Plus A* F = APlusA Plus 1 

F = (A+ B)PlusA F = (A + B) PlusA Plus 1 
F = (A+ B)PlusA F = (A + B) Plus A Plus 1 
F = AMinus 1 F=A 


Selection 





fe) 
ao 
n 
LS) 
” 
ok 
no 
°o 


I 
>! 
+ 
wo 


ott 
>| > 


I 
(= 


lI 
>l > > D> 
ise) 


tod 
Dl » 
oO 


®| + 
BI! w 


aaMmMAAMANAATABTAT 
l 


mn 

ll i 

-+->O0 > 
ies) 


Tae Ee rae eee ee Le ee ae 
mn 
| 
> 
+ 
jee] 


2 So eee ee Ce eee 
oe de i 2 ree ee on ee eee 
Letra ar ert er Se oe 


| 
> 


*Each bit is shifted to the next more significant position. 
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Functional Description (Continued) 


DM74AS881B 


Sl Bl Sl Bl Sl Zi Si Sl 


FIGURE 1 (Use with Table |) 


DM74AS881B 


FIGURE 2 (Use with Table Il) 
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FHC P PAIS TI VS so 


b=] 
a2 go 


DM74AS882 


DM74AS882 


TL/F/6336-2 


TL/F/6336-3 





Functional Description (Continued) 

The DM74AS881B has the same pinout and same function- 
ality as the DM74AS181B, except for the P, G, and Ch+4 
outputs when the device is in the logic mode (M = H). 


In the logic mode, the DM74AS8818B provides the user with 
a status check on the input words, A and B, and the output 
word, F. While in the logic mode, the P, G and C, +4 outputs 
supply status information based upon the following logical 
combinations: 


P=FO+F1+F2+F3 
G=H 
Ch+4 = PCp. 


The combination of signals on the S3 through SO control 
lines determines the operation performed on the data words 
to generate the output bits, F;. By monitoring the P and 
Cnh+4 outputs, the user can determine if all pairs of input 
bits are equal (see Function Table for Input Bits Equal/Not 
Equal) or if any pair of inputs is high (see Function Table for 
Input Pairs High/Not High). The DM74AS881B has the 
unique feature of providing an A = B status while the exclu- 
sive-OR (@) function is being utilized. When the contro! in- 
puts (S3, S2, Si, SO) equal H, L, L, H, a status check is 
generated to determine whether all pairs (A;, Bj) are equal in 
the following manner: P = (AO © BO) + (A1 @ B1) + (A2 
® B2) + (A3 ® B93). This unique bit-by-bit comparison of 
the data words, which is available on the totem pole P out- 
put, is particularly useful when cascading in the 
DM74AS881B. As the A = B condition is sensed in the first 
stage, the signal is propagated through the same ports used 
for carry generation in the arithmetic mode (P and G). 


Thus, the A = B status is transmitted to the second state 
more quickly without the need for external multiplexing log- 
ic. The A = B open-collector output allows the user to 
check the validity of the bit-by-bit result by comparing the 
two signals for parity. 


If the user wishes to check for any pair of data inputs (Aj, B;) 
being high, it is necessary to set the control lines (S3, S2, 
$1, SO) to L, H, L, L. The data pairs willl then be ANDed 
together and the results ORed in the following manner: P = 
AOBO + A1B1 + A2B2 + A3B3. 


sa|sz|si|solm|P=ro+Fi+re+rs | 


(AO @ BO) + (A1 @ B1).+ 
(A2 @ B2) + (A3 @ B3) 





eee eae 
SIGNAL DESIGNATIONS 


In both Figures 7 and 2, the polarity indicators indicate that 
the associated input or output is active-low with respect to 
the function shown inside the symbol, and that the symbols 
are the same in both figures. The signal designations in Fig- 
ure 7 agree with the indicated internal functions based on 
active-low data, and are for use with the logic functions and 
arithmetic operations shown in Table |. The signal designa- 
tions have been changed in Figure 2 to accommodate the 
logic functions and arithmetic operations for the active-high 
data given in Table Il. The DM74AS181 and DM74AS881B, 
together with the DM74AS882 and DM74S182, can be used 
with the signal designation of either Figure 7 or Figure 2. 


Function Table for Input Pairs High/Not High 
$0 = $1 = S3 = L,S2 = H,andM = H 


€188 


5 Data Inputs 


AO = BO Ai = B1 A2 = B2 A3 = B3 
AO = BO Al = Bt A2 = B2 A3 = B3 
AO # BO X x X 

X Ai # B1 X X 

X X A2 # B2 

X X Xx 


4 


xarrirTrids 
ItirTraéirereyv 


Function Table for Input Bits Equal/Not Equal 
SO = S3 = H,S1 = $2 = L,andM=H 


A3 or B38 = L 
A3 or B38 = L 


A2orB2 =L 
A2orB2=L 


AO or BO =L 
AO or BO = L 
AO = BO=H 


A2 = =H 


G 
H 
H 
H 
H 
H 
H 


Xx 
Xx 
B 
X 
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Parameter Measurement Information 


SUM Mode Test Table 
Function Inputs: SO = S3 = 4.5V,S1 = S2 = M = 0V 


Other Input 
Other Data Inputs Output 
Parameter : Wavetorin 
Apply | Apply Apply Apply 
4.5V GND 4.5V GND 


Propagation Delay Time 
Low-to-High Level Output Remaining 


AandB 


ae 
n 


Aj In-Phase 
Propagation Delay Time 


High-to-Low Level Output 


Propagation Delay Time 


Low-to-High Level Output i 
I 


a le In-Phase 
Propagation Delay Time Aand B 


High-to-Low Level Output 


Propagation Delay Time 


Low-to-High Level Output In-Phase 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
Low-to-High Level Output 


A and, Cp, In-Phase 


Remaining Remaining 
A, Ch 


Propagation Delay Time 
- High-to-Low Level Output 


Remaining 
A and B, Cy 
eS Ee a 


Propagation Delay Time 


Low-to-High Level Output In-Phase 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
Low-to-High Level Output 
Propagation Delay Time 
High-to-Low Level Output 


Remaining Remaining 
R,Cy In-Phase 


Propagation Delay Time 
Low-to-High Level Output 


Fi 
Fi 
G 
G 


B 

B 

es In-Phase 
ne Out-of-Phase 
nee Out-of-Phase 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
Low-to-High Level Output 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
Low-to-High Level Output 


= Pa [i . 


Propagation Delay Time 
High-to-Low Level Output 
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Parameter Measurement Information (Continued) 


Logic Mode Test Table 
Function Inputs: $1 = $2 = M = 4.5V, SO = S3 = OV 
Output 


Other Data Inputs 
Parameter Under 


Apply Apply Test 
4.5V GND 
Propagation Delay Time 
Low-to-High Level Output a Remaining 
1 

Propagation Delay Time 

High-to-Low Level Output 

Propagation Delay Time 

Low-to-High Level Output 


Propagation Delay Time 
High-to-Low Level Output 


Other Input 
Same Bit 


Apply | Apply 
4.5V 


GND 


DIFF Mode Test Table 


Remaining 
A and B, Cy 


Function Inputs: $1 = $2 = 4.5V,S0 = $3 = M = OV 


Other Input 
Other Data Inputs 
Apply | Apply Apply 
4.5V GND 4.5V 


Symbol Parameter 


Apply 
GND 


Remaining 
B, Cr 


tpLH Propagation Delay Time 


Low-to-High Level Output Remaining 


tPHL Propagation Delay Time 
High-to-Low Level Output 


tpLH Propagation Delay Time 
Low-to-High Level Output 


tpHL Propagation Delay Time 
High-to-Low Level Output 

tpLH Propagation Delay Time 
Low-to-High Level Output 

tPHL Propagation Delay Time 
High-to-Low Level Output 


teLH Propagation Delay Time 
Low-to-High Level Output 


Remaining 


Remaining 
A B, Cy 


Remaining 
Aand B,C, 


Remaining 
AandB,C, 


tPHL Propagation Delay Time 
High-to-Low Level Output 


teLH Propagation Delay Time 
Low-to-High Level Output 


tpHL Propagation Delay Time 
High-to-Low Level Output 

tpLH Propagation Delay Time 
Low-to-High Level Output 

tpHL Propagation Delay Time 
High-to-Low Level Output 


tpLH Propagation Delay Time 
Low-to-High Level Output 


Remaining 
A and B, Cy 





Remaining 
Aand B,C, 


Remaining 


Remaining 


tpHL Propagation Delay Time 
High-to-Low Level Output 
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ass 


Output 
Waveform 


Out-of-Phase 


Out-of-Phase 


Output 
Waveform 


In-Phase 


Out-of-Phase 


In-Phase 


Out-of-Phase 


Out-of-Phase 


In-Phase 
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Parameter Measurement Information (continued) 


DIFF Mode Test Table (Continued) 
Function Inputs: S1 = S2 = 4.5V,SO0 = S38 = M = OV 


Other Input 
Same Bit Other Data Inputs Output 
Parameter Wavetorn 
Apply | Apply Apply Apply 
4.5V GND 4.5V GND 


Propagation Delay Time 
Low-to-High Level Output 


Remaining Remaining 


A andB orAnyE Out-of-Phase 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
Low-to-High Level Output 


Ch In-Phase 
Propagation Delay Time 
High-to-Low Level Output 
Propagation Delay Time 
Low-to-High Level Output i, 
I 
Propagation Delay Time 
High-to-Low Level Output 
Propagation Delay Time 
Low-to-High Level Output 


Propagation Delay Time 
’ High-to-Low Level Output 
Input Bits Equal/Not Equal Test Table 


Function Inputs: SO = S3 = M = 4.5V,S1 = S2 = OV 
eason, Other Data Inputs Output Output 
Symbol Parameter Under Sueur 
Apply | Apply Apply Test 
4.5V GND 4.5V 
teLH Propagation Delay Time 
Low-to-High Level Output x. 
| 
tpHL Propagation Delay Time 
High-to-Low Level Output 


tpLH Propagation Delay Time 
Low-to-High Level Output 

tpHL Propagation Delay Time 
High-to-Low Level Output 


A 

tpLH Propagation Delay Time 
Low-to-High Level Output i; 
A 


Out-of-Phase 


Remaining 


KandB, Cp In-Phase 


Remaining 


A and B, Gn Out-of-Phase 


Remaining 


A and B, Gy Out-of-Phase 


Remaining 


AandB, Cp, In-Phase 


tpHL Propagation Delay Time 





High-to-Low Level Output 


tPLH Propagation Delay Time 
Low-to-High Level Output 

tpHL Propagation Delay Time 
High-to-Low Level Output 


tpLH Propagation Delay Time 
Low-to-High Level Output x 
i] 


Remaining In-Phase 


AandB, Cy 





Remaining 


tPHL Propagation Delay Time A and B, Cr 


High-to-Low Level Output 
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Parameter Measurement Information (Continued) 


Input Bits Equal/Not Equal Test Table (Continued) 
Function Inputs: SO = S3 = M = 4.5V,S1 = S2 = OV 


Parameter 


Propagation Delay Time 
Low-to-High Level Output 
Propagation Delay Time 
High-to-Low Level Output 
Propagation Delay Time 
Low-to-High Level Output 
Propagation Delay Time 
High-to-Low Level Output 
Propagation Delay Time 
Low-to-High Level Output 
Propagation Delay Time 
High-to-Low Level Output 


Parameter 


Propagation Delay Time 
Low-to-High Level Output 


Propagation Delay Time 
High-to-Low Level Output 


Propagation Delay Time 
Low-to-High Level Output 


pa] s fame 
Ai 
Propagation Delay Time 
High-to-Low Level Output 
Propagation Delay Time 
Low-to-High Level! Output 7 
t 
Propagation Delay Time 
High-to-Low Level Output 
pa] x fee 


Propagation Delay Time 
Low-to-High Level Output 
Propagation Delay Time 
High-to-Low Level Output 


Other Input 
Same Bit 


Apply | Apply 
4.5V | GND 


pede 





Other Data Inputs 


Apply 
GND 


je | oe 
fe |e 
fe |e 


Output 
Under 
Test 


Output 


Apply Waveform 


4.5V 


Remaining 


A and B, Cp, In-Phase 


Remaining 


Rand B, Ch Out-of-Phase 


Remaining 


Rand B,C, Out-of-Phase 


Input Pairs High/Not High Test Table 
Function Inputs: S2 = M = 4,.5V, SO = S1 = $3 = OV 


Other Input 
Same Bit 


Apply | Apply Apply 
4.5V GND 4.5V 
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Remaining 


Other Data Inputs 


Remaining 
B 
Remaining 
A 
Remaining C 
B n+4 
Remaining C 
A n+4 


Output 
Waveform 


A, Gn In-Phase 


Remaining 


B, Cn, In-Phase 


Remaining 


A.C, Out-of-Phase 


Remaining 


B, Cn Out-of-Phase 





881B 


Logic Diagram (Positive Logic 


Co eB: . 
= siTs 


74AS881B 
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44 Semiconductor 


DM74AS1000A Quadruple 2-Input NAND Driver 


General Description 


These devices contain four independent 2-input drivers, 
each of which performs the logic NAND function. The 
*AS1000A is a driver version of the ’ASOO. Each driver has 
increased output drive capability to allow the driving of high 
capacitive loads. 


Connection Diagram 


Features 

Switching specifications at 50 pF 

a Switching specifications guaranteed over full tempera- 
ture and Voc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

tm Improved line receiving characteristics 


Dual-In-Line Package 


1A 1B TY 


3B 3A 3Y 


2B 2Y GND 


TL/F/6337-1 


Order Number DM74AS1000AM or DM74AS1000AN 
See NS Package Number M14A or N14A 


Function Table 


igh Logic Level 


= Low Logic Level 
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Voool 





1000A 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V ae pa Aen Hike a ae . oe 
. . . 5 teed. The device should not be operated at these limits. The 
Operaling Five Al Tompetalure range OO eto parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range - —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 65, The “Recommended Operating Conditions” table will define 
N Package 76.0°C/W the conditions for actual device operation. 
M Package 106.0°C/W 


Recommended Operating Conditions 


Symbol 
Supply Voltage 
High Level Input Voltage 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


| Parameter | Conditions, 
High Level Output Voc = 4.5V loo = —3mA 
Voltage Vit = Max 2 


Max Input Voltage 





Parameter | Conditions 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R_ = 5000 





Propagation Delay Time C_ = 50 pF 
High to Low Level Output 


Note 1; See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74AS1004A Hex Inverting Driver 


General Description 


These devices contain six independent 2-input drivers, each 
of which performs the logic invert/complement function. 
The ’AS1004A is a driver version of the ’ASO4. Each driver 
has increased output drive capability to allow the driving of 
high capacitive loads. ; 


Connection Diagram 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

@ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Dual-In-Line Package 


Al y1 A2 


A4 


A3 Y3 GND 
TL/F/6338~1 


Order Number DM74AS1004AM or DM74AS1004AN 
See NS Package Number M14A or N14A 


Function Table 


A 


Y 


L 
H 


H 
L 


H = High Logic Level 
L = Low Logic Level 
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VPpool 





1004A 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond Hist the eed nei a sind be ee 
: : 3 3 teed. The device should not be operated at these limits. The 
Operating Fee Air Temperate Range ee parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range —65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 63, The “Recommended Operating Conditions” table will define 
N Package 76.0°C/W the conditions for actual device operation. 
M Package 106.0°C/W 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | Conditions, 
Input Clamp Voltage Voc = 4.5V, 1, = —18mA 
High Level Output lon = —2mMA, Voc = 4.5V to 5.5V 


lon = —3mMA, Vcc = 4.5V 


| lon=Maxvoo=ssv | 2 TT 


Low Level Output Voc = 4.5V, lo. = Max 

Voltage 

Input Current @ Voc = 5.5V, Vin = 7V 

Max Input Voltage 

High Level Input Current | Voo = 5.5V, Viq = 2.7V | 
Low Level Input Current Voc = 5.5V, Vit = 0.4V as 


Voltage 


ae ee 
| | 08 | 
| =135 | -200 | 
| 32 | 5 
[eee [ater] 


Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V Outputs High 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output R_ = 500 
Propagation Delay Time CL = 50 pF 

High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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National — 
Semiconductor 


Vsool 


DM74AS1008A Quadruple 2-Input AND Driver 


General Description 

This device contains four independent 2-input drivers, each 
of which performs the logic AND function. The ’AS1008A is 
a driver version of the ’ASO8. Each driver has increased 
output drive to allow the driving of high capacitive loads. 


Connection Diagram 


Features 

@ Switching specifications at 50 pF 

g Switching specifications guaranteed over full tempera- 
ture and Vcc range 

mg Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Improved line receiving characteristics 


Dual-In-Line Package 


Al B1 Y1 


A2 B2 Y2 
TL/F/6339-1 


Order Number DM74AS1008AM or DM74AS1008AN 
See NS Package Number M14A or N14A 


Function Table 


L = Low Logic Level 
H = High Logic Level 
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1008A 


Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range —65°C to + 150°C 


Typical 65, 
N Package 
M Package 


76.0°C/W 
106.0°C/W 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Vik Input Clamp Voltage Voc = 4.5V, || = -—18mA 
High Level Output Voc = 4.5V 


to 


lon = —2mA, Vcc = 4.5V to 5.5V 


Low Level Output Voc = 4.5V, Vit = 0.8V 
Voltage lo. = Max 

Input Current at Max Voc = 5.5V, Vin = 7V 
Input Voltage 


High Level! Input Current Voc = 5.5V, Vin = 2.7V 


No 
oO 


= 


Low Level Input Current Voc = 5.5V, Vit = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


IocH Supply Current with Voc = 5.5V, Vi = 4.5V 
Outputs High 
Ioct Supply Current with Voc = 5.5V, V; = OV 
13.5 
Outputs Low 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 


High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 


Voc = 4.5V to 5.5V 
R. = 5002 
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National 
Semiconductor 


VZE0l 


DM74AS1032A Quadruple 2-Input OR Driver 


General Description 


This device contains four independent 2-input drivers, each 
of which performs the logic OR function. The ’AS1032A is a 
driver version of the ’AS32A. Each driver has increased out- 
put drive capability to allow the driving of high capacitive 
loads. 


Connection Diagram 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m™ Improved line receiving characteristics 


Dual-In-Line Package 


Al B1 Y1 A2 


B2 Y2 GND 
TL/F/6340-1 


Order Number DM74AS1032AM or DM74AS1032AN 
See NS Package Number M14A or N14A 


Function Table 





L = Low Logic Level 


H = High Logic Level 


Output 
Y 
L 
H 
H 


X = Either Low or High Logic Level 
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1032A 


Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 
Storage Temperature Range 


Typical Oya 
N Package 
M Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


76.0°C/W 
106.0°C/W 


Recommended Operating Conditions 


Symbol 
Voc Supply Voltage 
VIH 


Vit 


High Level Input Voltage 
Low Level Input Voltage 
loH 
lo. 


Ta Free Air Operating Temperature 


Electrical Characteristics 


Parameter 


High Level Output Current 
Low Level Output Current 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


& 
oO 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Voc = 4.5V 
Vin = 2V 


lo. = Max 


Input Current @ Max Voc = 5.5V, Vin = 7V 
Input Voltage 


Voc = 5.5V, Vin = 2.7V 
Voc = 5.5V, Vit = 0.4V 
Voc = 5.5V, Vo = 2.25V 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Supply Current 


Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


Conditions 
Voc = 4.5V, |) = —18mA 
lon = —3mA 
Voc = 4.5V to 5.5V 
Voc = 4.5V, Vin = 0.8V 
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Min 


oh 
ine) 


| & | 
° am : 
Léa} 


Voc = 4.5V to 5.5V 
R_ = 5002 
C_ = 50 pF 





Vreol 


National 
Semiconductor 


DM74AS1034A Hex Non-Inverting Driver 


General Description Features 

These devices contain six independent drivers, each of | @ Switching specifications at 50 pF 

which performs the logic indentity function. The ’AS1034Ais Switching specifications guaranteed over full tempera- 
a driver version of the 'AS34. Each driver has increased ture and Vcc range 

output drive capability to allow the driving of high capacitive m™ Advanced oxide-isolated, ion-implanted Schottky TTL 
loads. process 


Connection Diagram 


Dual-iIn-Line Package 


y M2 Ye iy i 


Order Number DM74AS1034AM or DM74AS1034AN 
See NS Package Number M14A or N14A 


TL/F/6341-1 


Function Table 


L = Low Logic Level 
H = High Logic Level 
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1034A 


Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range —68°C to + 150°C 
Typical 0ja 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 


76.0°C/W 
106.0°C/W 


N Package 
M Package 


the conditions for actual device operation. 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 
Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


| Parameter | Conditions, 
High Level Output 
ane 





Low Level Output Voc = 4.5V 

Voltage lo. = Max 

Input Current @ Voc = 5.5V, Vin = 7V 
Max Input Voltage 

High Level Input Current | Voc = 5.5V, Viq = 2.7V 


Low Level Input Current | Voc = 5.5V, Vi_ = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current Voc = 5.5V 


lon = Max, Voc = 4.5V 


| Parameter | Conditions 


Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Note 1: See Section 1 for test waveforms and output foad. 


R_ = 5000 
C. = 50 pF 
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National 
Semiconductor 


DM74AS1036A Quad 2-Input NOR Driver 


General Description Features 
These devices contain four independent drivers, each of | ™ Switching specifications at 50 pF 
which performs the logic NOR function. Each driver has in- ™ Switching specification guaranteed over full temperature 


creased output drive capability, allowing the driving of high and Vcc range 
capacitive loads. gw Advanced oxide-isolated, ion-implanted Schottky TTL 


process 


Connection Diagram 


Dual-In-Line Package 
Y4 B3 A3 Y3 


Atl B1 Yt A2 B2 Y2 GND 
TL/F/6342-1 


Order Number DM74AS1036AM or DM74AS1036AN 
See NS Package Number M14A or N14A 


Function Table 


H = High Level 
L = Low Level 
X = Don't Care 
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V9E0L 





1036A 


Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage 7V beyond ene the sie des sie sli re git 
2 F 5 - teed. The device should not be operated at these limits. The 
Operating Free. Al. Temperature ighctaga ie: parametric values defined in the “Electrical Characteristics” 
Storage Temperature Range — 65°C to + 150°C table are not guaranteed at the absolute maximum ratings. 
Typical 05,4 The “Recommended Operating Conditions”’ table will define 
N Package 76.0°C/W the conditions for actual device operation. 
M Package *  106.0°C/W 


Recommended Operating Conditions 


| Parameter | min =| Nom | Max 
| Suppiyvottage | Ts 
| HighLevelinputVotage | | 
) emtertimeveaes | a 
| HighLevel Output Curent | 
| LowLevelOutputCurent | | Tw 
| Operating FreeAirTemperatureRange | 0 | | 


Electrical Characteristics over recommended operating free air temperature range 


ps | acta 
(Note 2) 
[InputCiampVoltage | Voc asvh= tama || 
High Level Output Voltage | lon = —2mA,Voo = 4.5Vt05.5V | Voc-2] 
Hlon=-3mAVoo=45v | 24 

loH = Max, Voc = 4.5V a ae 

| Low Level OutputVoltage | Veg = 45Vslon=MaxVin=2v | | 0.95 _| 
| Input Current at Maximum Input Voltage | Voo=85V.Mi=7v | 
Voo = 5.5V,Vi = 2.7V ome 
Voo = 5.5V,Vi = 0.4V a 
| =50_ | 135 

ae ie 

a 


3.2 
Supply Current with Outputs High Voc = 5.5V 4.7 
Supply Current with Outputs Low Voc = 5.5V 


Bavanioter Conditions 
(Note 1) 
Propagation Delay Time, Low to High Level Output Voc = 4.5V to 5.5V 


Propagation Delay Time, High to Low Level Output Ry = 5002 
CO. = 50 pF 


Output Drive Current Voc = 5.5V, Vo = 2.25V 





nl 
ae 
ae 
| 05 | 
| 20 | 
| = 500 | 
| = 200 | 
prea | 


Note 1: See Section 1 for test waveforms and output load. 
Note 2: Typical values are measured at Vcc = 5V and Ta = 25°C. 
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National 
Semiconductor 


DM74AS1804 Hex 2-Input NAND Driver 


General Description 


These devices contain six independent 2-Input drivers each 
of which performs the logic NAND function. The ’AS1804 is 
equivalent to the ’AS804B but the supply voltage and 
ground pins are centered in the package. This positioning of 
the supply voltage and ground pins reduce the lead induc- 
tance of these pins. This reduction of lead inductance will 
minimize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Connection Diagram 


4B 4A 


5B 6Y 6A 


6B Veo 


Features 

8 Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Centered Vcc and GND configuration provides mini- 
mum lead inductance for high current switching applica- 
tions 

@ High capacitive drive capability 


4Y GND 3Y 3B 


7 
1A 1B 1¥ 2A 2B 
TL/F/8619-1 


Order Number DM74AS1804WM or DM74AS1804N 
See NS Package Number M20B or N20A 


Function Table 


y= 


INPUTS 


A 





*B 
OUTPUT 


H 
H 
H 
L 
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1804 


Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Operating Free Air Temperature 
Storage Temperature Range 


Typical 03, 
N Package 
M Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


58.3°C/W 
154.0°C/W 


Recommended Operating Conditions 


Note: 7he “Absolute Maximum Ratings” are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”’ table will define 
the conditions for actual device operation. 


4.5 
2 ; 


| Parameter | Conditions, 
Input Clamp Voltage Voc = 4.5V, |, = —18mA 


High Level Output Voltage 


lon = —2mMA, Voc = 4.5V to 5.5V | Voc -2 
lon = —3MA, Voc = 4.5V 


lon = Max, Voc = 4.5V 


Low Level Output Voltage Voc = 4.5V, lo. = Max, Vin = 2V 





Conditions (Note 1) | Min _| 


Propagation Delay Time Low to High Level Output 


Propagation Delay Time High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V 
R_ = 5000 





National 
Semiconductor 


DM74AS1805 Hex 2-Input NOR Driver 


General Description 


These devices contain six independent 2-Input drivers each 
of which performs the logic NOR function. The ’AS1805 is 
equivalent to the ’AS805B but the supply voltage and 
ground pins are centered in the package. This positioning of 
the supply voltage and ground pins reduce the lead induc- 
tance of these pins. This reduction of lead inductance will 
minimize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Connection Diagram 


4A AY 


SB 6Y 6A 


6B Vee 


Features 

@ Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

m Centered Vcc and GND configuration provides mini- 
mum lead inductance for high current switching applica- 
tions 

m High capacitive drive capability 


GND 3Y 3B 


1A 1B 1Y 2A 
TL/F/8618-1 


Order Number DM74AS1805WM or DM74AS1805N 
See NS Package Number M20B or N20A 


Function Table 


Y=A 


INPUTS 





+B 


OUTPUT 


H 
L 
L 
L 
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1805 


Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature 
Storage Temperature Range 
Typical 6ya 

N Package 

M Package 


7V 

7V 

0°C to 70°C 
—65°C to + 150°C 


58.3°C/W 
154.0°C/W 


Recommended Operating Conditions 


Input Clamp Voltage 


Vee = 


oH = 


ow Level Output Voltage 
High Level Input Current 
Output Drive Current 


4.5V, |) = 
High Level Output Voltage loy = —2mMA, Voc = 4.5V to 5.5V 
lon = —3mMA, Voc = 4.5V 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


2 


in 


Max, Voc = 4.5V 


Voc = 4.5V, lot = 


Max, Vin = 2V 


Voc = 5.5V, Vj = 2.7V 


L 
Low Level! Input Current Voc = 5.5V, Vi = 0.4V 


Voc = 5.5V, Vo = 2.25V 


Input Current at Maximum Input Voltage | Voc = 5.5V, V; = 7V 


Supply Current with Outputs High Voc = 
Supply Current with Outputs Low 


5.5V 


Voc = 5.5V 


Conditions (Note 1) 


Propagation Delay Time Low to High Level Output 


Propagation Delay Time High to Low Level! Output 


Note 1: See Section 1 for test waveforms and output load. 
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Voc = 4.5V to 5.5V 
AL = 5009 
C, = 50 pF 





Yj National 


DM74AS1808 Hex 2-Input AND Driver 


General Description 


These devices contain six independent 2-Input drivers each 
of which performs the logic AND function. The ’AS1808 is 
equivalent to the ’AS808 but the supply voltage and ground 
pins are centered in the package. This positioning of the 
supply voltage and ground pins reduce the lead inductance 
of these pins. This reduction of lead inductance will mini- 
mize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Connection Diagram 


SB 6Y 6A 


6B Vee 


Features 

Switching specifications at 50 pF 

i Switching specifications guaranteed over full tempera- 
ture and Vcc range 

& Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Centered Vec and GND configuration provides mini- 
mum lead inductance for high current switching 
applications 

@ High capacitive drive capability 


1A 1B 1Y 2A 
TL/F/8620-1 


Order Number DM74AS1808WM or DM74AS1808N 
See NS Package Number M20B or N20A 


Function Table 
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1808 


Absolute Maximum Ratings 
Supply Voltage 

Input Voltage 

Operating Free Air Temperature 
Storage Temperature Range 


Typical 6a 
N Package 
M Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


58.3°C/W 
154.0°C/W 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Operating Free Air Temperature Range 


4.5 


| Parameter | Conditions 
Input Clamp Voltage Voc = 4.5V, I} = -18mA 


lon = —2mMA, Voc = 4.5 to 5.5V 
lon = —3mMA, Vcc = 4.5V 
lon = Max, Voc = 4.5V 


High Level Output Voltage 


Low Level Output Voltage Voc = 4.5V, lo. = Max, = 
High Level Input Current Voc = 5.5V, V, = 2.7V 


Input Current at Maximum Input Voltage | Voc = 5.5V, V; = 7V 





Conditions (Note 1) 
Propagation Delay Time Low to High Level Output Voc = 4.5V to 5.5V 


Propagation Delay Time High to Low Level Output Ry = 5000 


Note 1: See Section 1 for test waveforms and output load. 
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National 
Semiconductor 


DM74AS 1832 Hex 2-Input OR Driver 


General Description 


These devices contain six independent 2-Input drivers each 
of which performs the logic OR function. The ’AS1832 is 
equivalent to the 'AS832B but the supply voltage and 
ground pins are centered in the package. This positioning of 
the supply voltage and ground pins reduce the lead induc- 
tance of these pins. This reduction of lead inductance will 
minimize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Connection Diagram 


4B 4A 


5B 6Y 6A 6B Vo 


Features 

m Switching specifications at 50 pF 

m Switching specifications guaranteed over full tempera- 
ture and Vcc range 

m Advanced oxide-isolated, 
process 

m Centered Vcc and GND configuration provides mini- 
mum lead inductance for high current switching 
applications 

m@ High capacitive drive capability 


ion-implanted Schottky TTL 


4Y GND 3Y 3B 


7 
1A 1B 1¥ 2A 


TL/F/8621-1 


Order Number DM74AS1832M or DM74AS1832N 
See NS Package Number M14A or N20A 


Function Table 
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Absolute Maximum Ratings 
Supply Voltage 

Input Voltage . 
Operating Free Air Temperature 
Storage Temperature Range 


Typical 0a 
N Package 
M Package 


7V 

7V 

0°C to + 70°C 
—65°C to + 150°C 


58.3°C/W 
154.0°C/W 


Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Electrical Characteristics over recommended operating free air temperature range 


| Parameter | Conditions, =| Min__(| Typ | Max | 
Input Clamp Voltage Voc = 4.5V, || = —18mA oe 


High Level Output Voltage 


Low Level Output Voltage 
Input Current at Maximum Input Voltage | Voc = 5.5V, V| = 7V eee eee 


High Level Input Current Voc = 5.5V, Vj = 2.7V 
Low Level Input Current Voc = 5.5V, Vj = 0.4V 
Output Drive Current Voc = 5.5V, Vo = 2.25V 


Supply Current with Outputs High Voc = 5.5V 
Supply Current with Outputs Low Voc = 5.5V 


Parameter 


Propagation Delay Time Low to High Level Output 


Propagation Delay Time High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 
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ee ee) 


[low = -2mA,Voo = 48vi056v | Voo-2| | 


lon = —3mMA, Voc = 4.5V 
lou = Max, Vcc = 4.5V 


Voc = 4.5V, lot = Max, Vin = 2V ro 


[asad eae 
al ee ee 


ee 
| | = 800 
| =s0_| 195 | ~200 | 
ae 


17 





Voc = 4.5V to 5.5V 
R_ = 5009. 
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PRELIMINARY 


DM74AS2620 Octal Bus Transceiver/MOS Driver 


General Description 


These octal bus transceivers are designed to drive the ca- 
pacitive input characteristics of MOS devices and allow 
asynchronous two-way communication between data bus- 
es. The control function implementation allows for maximum 
flexibility in timing. 

These devices allow data transmission from the A bus to 
the B bus or from the B bus to the A bus, depending upon 
the logic levels at the enable inputs (GBA and GAB). 


The enable inputs can be used to disable the device so that 
the buses are effectively isolated. 


The dual enable configuration gives the “AS2620 the capa- 
bility to store data by simultaneous enabling of the GBA and 
GAB. Each output reinforces its input in this transceiver con- 


Connection Diagram 


Dual-In-Line Package 


TL/F/6729-1 
Top View 


Order Number DM74AS2620N 
See NS Package Number N20A* 





figuration. Thus, when both control inputs are enabled and 
all other data sources to the two sets of bus lines are at high 
impedance, both sets of bus lines (16 in all) will remain at 
their last states. The 8-bit codes appearing on the two sets 
of buses will be complementary. 


Features 

@ Bidirectional octal bus transceivers for driving MOS de- 
vices 

a |/O ports have 259 series resistors so no external re- 
sistors are required 

@ Local bus-latch capability 


Logic Diagram 


GBA 
GAB 
B1 
Eee ee 


TO OTHER SEVEN 
TRANSCEIVERS 


TL/F/6729~2 


Operation 


B Data to A Bus 
A ee to B Bus 


[besten __] Data to A Bus, 
A Data to B Bus 


aoe ens Table 
Enable | Enable inputs _| 


*Contact your local NSC representative about surface mount (M) package availability. 
This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 


Supply Voltage 7V Note: The “Absolute Maximum Ratings” are those values 
Input Voltage beyond which the safety of the device cannot be guaran- 
1/O Ports 5.5V teed. The device should not be operated at these limits. The 
Other Ports WV parametric values defined in the “Electrical Characteristics” 
: : F " table are not guaranteed at the absolute maximum ratings. 
Oprtaling Bree Ale-Lamperature Fangs Olt TEC The “Recommended Operating Conditions” table will define 
Storage Temperature Range —65°C to + 150°C the conditions for actual device operation. 
Typical 65, 
N Package 51.5°C/W 


Recommended Operating Conditions 


Supply Voltage 
High Level Input Voltage 


Low Level Input Voltage 
Free Air Operating Temperature 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Typ 
zits parameter | Canattons (Note 1) 
V 





Vik hee 
Vou aed 
0.15 

| 036 | 


eae 
ioe tt 
nage PRee= SSM Tf Conse | __] 
MaxinputVowage | Voc=55V.M=85V | AorBPots | 
High Level Input Current | Voc = 5.5V,Vj=27V | Controlinputs | | 
fee = 2 |AorBrorts | 
— 

ae 

| 50 

Ew 

be eal 


Oo 
aN 


oO 
N 


Low Level Input Current | Voo = 5.5V, Vi_ = 0.4V 
ie 
~50 
36 
Supply Current Voc = 5.5V | OutputsHigh | 
Outputs Low aa 121 
[Outputs Disabled | | a8 
Note 1: All typical values are at Voc = 5V, Ta = 25°C. 


Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Ios. 
Note 3: For 1/O ports, the parameters Ii and lj, include the off-state output current. 


o}o 
= /|a 


—0.75 


1.2 
70 
77 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


tpLH Propagation Delay Time Voc = 4.5V to 5.5V 
Low to High Level Output CL = 50 pF 
PHL Propagation Delay Time RI iz 5000 
High to Low Level Output Re= S002 
Ta = Min to Max 
tpLH Propagation Delay Time 
Low to High Level Output 


To 
(Output) 


a 
wn 


o 
or 


= — — = _ 
=_ —_ -- 


tpHL Propagation Delay Time 
High to Low Level Output 
tpzH Output Enable Time 
to High Level Output 
tpzL Output Enable Time 
to Low Level Output 
tpHz Output Disable Time 
from High Level Output 
tpLz Output Disable Time 
from Low Level Output 


tpzH Output Enable Time 
to High Level Output 


tpZL Output Enable Time 
to Low Level Output 
tpHz Output Disable Time 
from High Level Output 


tpLz Output Disable Time 
from Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 


G) 

@ 

> 
o 


QO 

ies) 

> 
i) 
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7] National 
44 Semiconductor 


DM74AS2645 TRI-STATE® 
Bus Transceiver/MOS Driver 





General Description 


This device contains 8 pairs of logic elements configured as 
octal bus transceivers. They are designed to drive the ca- 
pacitive input characteristics of MOS devices and allow 
asynchronous bidirectional communications between data 
buses. Data transmission from the A bus to the B bus or 
from the B bus to the A bus are selectively controlled by 
(DIR and G) the direction and enable inputs. This enable 
inputis also used to disable the device so that the buses are 
effectively isolated. 


Connection Diagram 


Features 

B Bidirectional octal bus transceivers for driving MOS de- 
vices 

e@ 1/O ports have 250 series resistors so no external re- 
sistors are required 

gw Advanced oxide isolated, ion-implanted Schottky TTL 
process 

8 Switching response specified into 5009/50 pF load 

g Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Dual-In-Line Package 


2B 


A i eee 
FU 
tliat Safhalaftalsal 


Order Number DM74AS2645N 
See NS Package Number N20A* 


Function Table 


Control 
Inputs Operation 


B Data to A Bus 
A Data to B Bus 


Hi-Z 
L = Low Logic Level 
H = High Logic Level 
Hi-Z = High Impedance State 
X = Either Low or High Logic Level 





*Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 
Supply Voltage, Vcc 
Input Voltage 


Control Inputs 
1/O Ports 


Operating Free Air Temperature Range 
Storage Temperature Range 


Typical Oy, 
N Package 


7V 


7V 
5.5V 


0°C to 70°C 
—65°C to + 150°C 


51.5°C/W 


Recommended Operating Conditions 


| Parameter | Min. =| Ty 
Supply Voltage 
High Level! Input Voltage 


Low Level Input Voltage 
Operating Free Air Temperature 


Low Level Output Current 


Electrical Characteristics 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Ta = 25°C. 


Parameter 


Input Clamp Voltage 


High Level Output Voltage 


Low Level Output Voitage 


Input Current at 
Max Input Voltage 


High Level 
Input Current 


Voc = 5.5V, 
Vin = 2.7V 


Low Level 
Input Current 


Voc = 5.5V, 
Vin = 0.4V 
Output Drive Current 


Supply Current Voc = 5.5V 


Voc = 4.5V, |} = —18mA 
Voc = 4.5V to 5.5V, loo = —2mA 


Voc = 4.5V 


Voc = 5.5V, Vin = 7V 
(Vin = 5.5V for A or B Ports) 


Voc = 5.5V, Vout = 


2.25V 


Outputs High 
TRI-STATE 
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Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2) 


Parameter Erom Fe 
(Input) (Output) 
Propagation Delay Time 
Low to High Level Output 
Propagation Delay Time 
High to Low Level Output mone Biol 4 


Note 1: See Section 1 for test waveforms and output load. 
Note 2: Switching characteristic conditions are Vcc = 4.5V to 5.5V, RL = 5009, Cy = 50 pF. 
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Section 4 
Ordering Information and 
Physical Dimensions 





Section 4—Ordering Information/Physical Dimensions 
ALS/AS Ordering Information 
Physical Dimensions 
Bookshelf 
Distributors 





National 
Semiconductor 


Ordering Information 


The device number is used to form part of a simplified purchasing code where a package type and temperature range are 
defined as follows: 


DM 74 ALS XXX N At 


Digital Monolithic eee ere | 5 ie Special Variations 
A+ = Commercial grade device 
Temperature Range 


with burn-in 
74 = Commercial (0°C to + 70°C) ee 
54 = Military (—55°C to + 125°C) Package Code 


\ . E = Ceramic Leadless Chip Carrier 
Device Family J = Ceramic DIP 
ALS = Advanced Low-Power Schottky M _ S.O.LC. (JEDEC Standard) 


Ap: advanbed Senor WM = Wide Body S.0.1.C. 
NT = Slim Plastic DIP 
SJ = S.0.1.C. (EIAJ Standard) 
W = Ceramic Flatpak 


For additional information, please contact Product Marketing. 


JEDEC - EIAJ Small Outline Package Comparison 


A 0.228 0.245 0.228 0.245 0.393 0.420 0.393 0.420 
(5.80) (6.20) (5.80) (6.20) (10.0) (10.65) (10.0) (10.65) 
0.149 0.158 0.149 0.158 0.291 0.300 0.291 
(3.80) (4.00) (3.80) (4.00) (7.40) (7.60) (7.40) 

‘ 0.300 0.350 0.300 0.350 0.300 0.350 0.300 
(7.62) (8.89) (7.62) (8.89) (7.62) (8.89) (7.62) 
0.198 0.245 0.198 0.245 0.198 0.245 0.198 
(5.02) (6.22) (5.02) (6.22) (5.02) (6.22) (5.02) 





Units: Inch (mm) 


mel 


TL/F/10623-1 





uoeWsOjU] BuliapsO STV/SV 





Imensions 


Physical D 


National 
Semiconductor 


20 Terminal Ceramic Leadless Chip Carrier (E) 
NS Package Number E20A 


0.200 £ 0.005 


(5.080 +0.127) 
Tye 


0.063 - 0.075 


-eee eye teens 
ee | (1.600 — 1.905) MIN TYP 


a 


0.077 —0.093 
(1.959 -- 2.362) 


0.045-0.055 Qo 
(1.143 —1.397) 
ae A TP 


Top View Side View 


x 0.040+0.010 
(1.016 0.254) 
3 PLCS 


0.067 — 0.083 
(1.702 —2.108) 
TYP 


All dimensions are in inches (millimeters) 


45° x 0.015 +0.010 
(0.381 + 0.254) 


0.007—0.011 
(0.178 —0.279) 
RTYP 
0.022-0.028 
(0.559-0.711) 
TYP 


0.045 —0.055 
(1.143 — 1.397) 
TYP 


Bottom View 


0.015 
(0.381) 

wate MAX TYP 
0.022, zy 


MAX TYP (0 152) 
MIN TYP 


0.003 


Detail A 


14 Lead Ceramic Dual-In-Line Package (J) 
NS Package Number J14A 
. 0.785 


(19.939) 
MAX 


0.290-0.320 0.005 
366-8. (0.127) GLASS 
(7.366-8.128) ain ue 


0.310-0.410 


(2.489) 
MAX BOTH ENDS 


| +5° 86°94° TYP 
0.008-0.012 
(0.203-0.305) 
Lt 0310-0410 | 0.018 40.003 003 | 
(7.874-10.41) 0,098 (0.457 40. ses | 


0.060 +0.005 
ALANT (1524 20.127) 





0.100 +0.010 
(2.540 +0.254) 


E20A (REV Dy 


0.220-0.310 
(5.588-7.874) 


0.200 

(5.080) 

MAX 9.920-0.060 
(0.508—1.524) 


0.125—0.200 
(3.175-5.080) 
0.150 


(3.81) 
MIN J14A (REV G) 





16 Lead Ceramic Dual-In-Line Package (J) 
NS Package Number J16A 


0.785 
(19.939) 
MAX 


0.220 -0.310 
(5.588 — 7.874) 


0.005 - 0.020 
(0.127 — 0.508) 
RAD TYP 


SEALANT 0.200 


0.290-0.320° _0.005 0.055+0.005 | (S00) 
(7.366 — 8.128) 366—8. i | (0. (0.127) (1.397 + 0.127) 
0.008 —0.012 


0.180 ice 
95°45 (0.203 —0.305) 


(4.572) 
0.080 0,018+0.003. 003, | 0.125—0.200 0.020—0.060 
0.310 —0.410 (2.032) Nests (0.457 +0.076) 2 (3.175 —5.080) (0.508 — 1.524) 





a 
MAX 


{7.874 — 10.41) anti 


ENDS 0.100+0.010 0.037 + 0.005 


(2.540 0.254) 540 + 0.254) (0.940 + 0.127) 
J16A (REV K) 


20 Lead Ceramic Dual-In-Line Package (J) 
NS Package Number J20A 


0.985 
(25.019) ——————____»> 
MAX 


0.220—0.310 
(5.588 — 7.874) 


pu 
0.005 ~ 0.020 


(0.127 —0.508) 
RAD TYP 0.037 +0.005 
(0.940 0.127) 
0 


005 0.055 + 0.005 


———— ——— <—_ 
0.290 — 0.320 (0.127) (1.397+ 0.127) 0.020 —0.060 
(7.366 — 8.128) GLASS SEALANT MIN (0.508 — 1.524) 


5° +5° 86° 94° 
mae B10) .0:125-0.200 


0.008 —0.012 (3.175 — 5.080) 


(0.203 — 0.305) 


| 0.310—0.410 0.060 0.018 + 0.003 
(7.874—- 10.41) ; (0.457 + 0.076) 
BOTH ENDS 0.100+0.010 


(2.540+0.258) 
J20A (REV M) 
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Physical Dimensions 


14 Lead (0.150” Wide) Molded Small Outline Package (M) 
NS Package Number M14A 


0.335 — 0.344 
(8.509 — 8.738) 


13° 12 


0.228 —0.244 
(5.791 —6.198) § 


LEAD NO. 1 4 
IDENT 


(0.254) 


0.150 —0.157 
(3.810 —3,988) 
0.019 — 0.020. 0.053 — 0.069 


70.254—0.508) **” (1.346 1.753) 
8° MAX TYP { 0.004—0.010 


ALL i 


¢—— 


oo} ~SCi«((0-102 - 0.254) 


SEATING 


PLANE A 
ian 0.010 : 0.014 -0.020 
: | |g 2.014 = 0.020 typ 
(0.203—0.254) ae 0.050 : : (0.356 — 0.508) 


TYP ALL LEADS 0.004 (0.406 —1. (0.406 —1.270) TYP 0.008 
(0.102) TYP ALL LEADS > 10.203) TYP 


ALL LEAD TIPS M14A (REV Hi) 





14 Lead Small Outline Package - ElAJ (SJ) 
NS Package Number M14D 


0.394 — 0.402 
(10.01 - 10.21) 


12 11 10 
a 
= 
a 


0.295 - 0.319 0.205 - 0.213 
(7.493 - 8.103) (5.207 — 5.410) 


: | 0.016 - 0.031 
(0.406 - 0.787) 


DETAIL F 


0.071 0.071 pee 0.067 - 0.083 
0.006 - 0.010 (1.803) ee, as 702 — 2.108) 


(0.152 - 0.254) 


0.049 to 
(i2asy "EF | ave a 0.000 - sel 


(0.000 - 0.254) 
0.014 -0.020 


E DETAIL F Pt Earl 
=e {0.356 - 0.508) 


M14D (REV A) 





16 Lead (0.150” Wide) Molded Small Outline Package (M) 
NS Package Number M16A 


0.386 — 0.394 
(9.804 — 10.00) 


14° 613° «12 


0.228-0.204 
(5.791 —6.198) 


0.010 pyax 
(0.254) 


0.150 —0.157 


(3.810 —3.988) 
0.053--0.089 


0.010 ~0.020 0.055=-0.069. 

(0.254—0.508) * = (1.345 —1.753) 0.004 — 0.010 
8° MAX TYP (0-102 — 0.258) 
ALL i 


SEATING 
yo ae 


0.014 Wale: me 
0. a 0.008 9.010 0.016 0.050 ia ak a5 0.050. Ree 0.014-0.020 typ 
(1.270) {0.356 —0.508) 
0.008 5 





(0.203 —0.254) 254) 
F 406-1. (0.406 —1.270) 
TYP ALL LEADS TYP ALL LEADS TYP 
0 7 (0. {0.203 MI6A (REV H) 


ALL LEAD TIPS 


16 Lead Small Outline Package - EIAJ (SJ) 

NS Package Number M16D 
0.394 - 0.402 
(10.01 - 10.21) 


13 12 
Pr} 
= = 
Pity 


0.295 - 0.319 0.205 — 0.213 
(7.493 ~ 8.103) (5.207 - 5.410) 


The 


(0.406 - 0. 787) 


DETAIL F 


0.071 pee 0.067 - 0.083 
0.006 - 0.010 (1.803) (1.702 ~ 2.108) 


(0.152 - 0.254) 


0.049 fo: ore |___ aso 0.050 
(1.245) (1.270) an 000 - 0.010 


eee PLANE 


SEE DETAIL F 0014-0.020 (0.000 - 0.254) 
(0.356 - 0.508) 


M160 (REV A) 





suoisuewig jeaiskud 





Physical Dimensions 


20 Lead (0.300” Wide) Molded Small Outline Package (M) 


NS Package Number M20B 


0.291 —0.299 
(7.391 —7.595) 
0.010 -0.029 


(0.284-0.737) “45° r 


ae 


B° MAX TYP 
ALL LEADS 


amie 


(0.102) 
ALL LEAD TIPS 


0.009 —0.013 
(0.229 —0.330) 
TYP ALL LEADS 


0.016 — 0.050 
(0.406 - 1.270) 
TYP ALL LEADS 





0.496 — 0.512 
(12.598 — 13.005) 


(0.254) 


0.093 —0.104 
(2.362 —2.642) 


0.004 —0.012 
(0.102 0.305) 


a _4 SEATING 


' PLANE 
; 0.008 typ 
(0.203) 


te 


| 0.014 2050 


10.356) , Sr 7 se 0.014 — 0.020 yyp 


(0.356 — 0.508) 


M20B (REV F) 


20 Lead Small Outline Package - EIAJ (SJ) 


NS Package Number M20D 


(7.493 - 8.103) 





The 


(0.406 - 0. 787) 


DETAIL F 


(0.006 - 0.010 
ae 152 — 0.254) 


1 


Lo 049 2 
(r2es) 


SEE DETAIL F 


0.492 - 0.500 
(12.50 — 12.70) 


17 16 15 
| 
= 
a 


0.205 - 0.213 
(5.207 - 5.410) 


0.067 — 0.083 
a 702 — 2.108) 


% ol i : i i i r i To as aan 


0.000 - ie 


(0.000 - 0.254) 
0.014 - 0.020 


(0.356 - 0.508) 
M200 (REV A) 





24 Lead (0.300” Wide) Molded Small Outline Package (M) 
NS Package Number M24B 


{15.14 - 15.54) 
22. 24 18 «#417 


0.394—0.419 
{10.01— 10.64) 


LEAD NO. 1 





(0.686) 


0.291-0.299 
(7.391-7.594). 
se 0.037-0.044 _0.093-0.104 
wan a (0.940-1.118) (2.362 2.642) 


9.009-0.013 x 45° 
(0.229 —0,330) 
TYP ALL LEADS 0°—8° TYP ALL LEADS 


a ae ee “The tes 


0.030 0.050 
(0.762 — 1,270) (1.270) (0. bak 483) 


TYP ALL LEADS 


0.004 —0.012 
(0.102 — 0.305) 





au teND hes . 
M24B (REV C, 


14 Lead Molded Dual-In-Line Package (N) 
NS Package Number N14A 


(18.80 — 19.56) 


0.250+0.010 
(6.35040.254) 


PIN NO. 1 
(DENT 


0.092 0.030 MAX 
(2.337) (0.762) DEPTH 


OPTION 1 OPTION 02 


0.135 +0.005 0.300 — 0.320 
(3.429 0.127) ia 620 ~—8. a 


0.145 -0.200 0.060 yp ace 
(3.683 — 5.080) . OPTIONAL 


4 S ° cm 0.008 ~0.016 | 
0.020 _ 90° 4° TYP : {0.203 0.406) ' 


sire 0.125 0.150 
i 0.075 +0.015 
{3.175 —3.810) | Sa EET ue 
0.014 0.023 
——__—___—. TYP —>| |< 
(0.356 —0.584) 0.100 +0.010 
2 500.258) 


0.050+0.010 
BN adeeb +0080” 
(1.270 0.254) 0.325 015 


(0.255 “D5e1) 





_> 


N14A (REV F} 
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Physical Dimensions 


16 Lead Molded Dual-In-Line Package (N) 
NS Package Number N16A 


0.843-0.870 
0.092 (21.41-22.10) 
(2.337) 
DIANOM 
(2X) 


0.280 
(7.112) 
M 0.030 


(0.762) 


0.300-0.320 MAX 


0.065 
(1.651) 


(1.524) 


(7.620—-8.128) | 


0.009--0.015 


(0.229-0.381) 


0.075 +0.015 Ee 
(1.905 +0.381) 
0.100 +0.010 
(2.540 +0.254) 


+0.040 
0.015 


(0.255 “h551) 


0.325 


16 Lead Molded Dual-in-Line Package (N) 
NS Package Number N16E 


0.740 = 0.780 


(18.80 = 19.81) 


0.090 
(2.286) 
INDEX 
AREA 
0.250£0.010 
(6.350 40.254) 


PIN NO. 


OPTION 01 
0.060 


(1.524) [YP aa 


0.145 = 0.200 ' 


(3.683 = 5.080) 


0.020 
(0.508) * = 


0.125 = 0.150 


(3.175 = 3.810) 
0.014= 0.023 
(0.356 = 0.584) 
TyP 


0.130 £0.005 
( 


° 
3.302 £0.127) pele 


OPTIONAL 


90° + 4° TYP 


0.030 £0.015 
| "(762 £0.381) 
0.100 #0.010 
(2.540 £0.254) 
TYP 





0.050 £ 0.010 
(1.270 £0.254) 
TYP 





0.250 +0.005 
(6.350 +0.127) 


0.130 +0.005 
(3.302 +0.127) 


0.145-0.200 
(3.683—5.080) 


ae 0.020 


alle 0.018 0.003 0.125-0.140 (0.508) 
|| igge7 20.076) (3.175-3.556) 


N16A (REV E) 


1 


OPTION 02 0.065 
0.300 = 0.320 (1.651) 
fs (7.620 - 8.128) [ { 
] 


0.008 = 0.016 
(0.203 = 0.406) 


95° £5° 
[0.280 
(7.112) 
MIN 


+0.040 
(0.325 29°01 5 


+1.016 
(8.255 29 384 


TYP 


NIGE (REV F) 





20 Lead Molded Dual-in-Line Package (N) 
NS Package Number N20A 


1.013-1.040 


0.092 X 0.030 (25.73-26.42) 


(2.337 X 0.762) 0.032 40.005 
MAX DP is] fis] [uel fia} fz] fa) (0.813 20.127) 


RAD 
0.260 +0.005 


(6.604 +0.127) PIN NO. 1 ied 


OPTION 2 


suoisuewig jeoisAud 


PIN NO. 1 IDENT 


0.300-0.320 


(7.620-8.128) 
0.130 0.005 


(3.302 0.127) 


(3.683-5.080) 


0.009-0.015 90°: 0.004° 
(0.229-~0.381) 0.020 
TyP 0.100+0.010 amestaie | x 0.125-0.140 (0.508) 
0.060 +0.005 (2.54020.254 540 +0.254) 0.018 +0.003 (3.175~3.556) MIN 
+0.040 (1.524 +0.127) (0.457 + 0.076) 457 + 0.076) 


0.325 “yo4s 


+1,016 
(o255 ai us) 


N20A (REV G) 


24 Lead Molded Dual-In-Line Package (N) 
NS Package Number N24A 


1.243-1.270 
(31.57-32.26) 


0.540 +0.005 
(13.716 +0.127) 
PIN NO. 1 IDENT 


DOTTED OUTLINES 
REFLECT ALTERNATE 
0.580 MOLDED BODY CONFIGURATION 


(14 (14.73) 0.030 ; 
MIN 
(0.762) 0.075 
0.600-0.620 MAX —— Posies 0.160 +0.005 
(1.905) 0.060 Pthhcheticchaeied 
: (4.064 +0.127) 


ee 24-15.748) { (1.524) 
0.170-0.210 
(4.318-5.334) 


0.009-0.015 
+0.025 (0.229--0.381) Re 


0.625 
0.015 0.075 +0.018 ca a0 aaaT 
+ (sans *0835) (1905 20.381) - a | susan mat - asr saat (0.457 20. al EE ESE a MIN 


15.875 
ash (2.540 20.254) 


95°+5° 


N24A (REV E) 
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Physical Dimensions 


24 Lead Skinny Dual-In-Line Package (0.300” Centers Molded) (N) 
NS Package Number N24C 


0.300 —0.320 
(7.62 — 8.128) 


0.009 — 0.015 


(0.229 —0.381) 0.065 


(1.651) 


0.325 + 0-040 : 0.075 +0.015 2 
= 8.015 (1.905 0.381) 


(0.255 p55) 


14 Lead Ceramic Flatpak (F) 
NS Package Number W14B 


0.055-0.080 


(1.397=2.032) 


0.026~0.035 0,050 £ 0.005 


(0.660-0.888) ( Neer SO 121) 


(7.112) 
MAX GLASS 


SEE 
DETAIL A 
PIN #1 
IDENT 


0.004=0.006 _, Pe 0.015-0.019 | 


(0.1 io 52) (0.381-0.483) 


1.243 — 1.270 
(31.57 — 32.26) 
MAX 


EJECTOR PINS 
OPTIONAL 


0.018+0.003 
(0.457 £0.076) 
TYP 


0.100+0.010 
(2.54+0.254) 
TYP 


0.370-0.385 


(9.398-9.779) 


0.250-0.370 


(6.350-9.398) 


0.245=0.255 


(6.223-6.477) 


0.250~-0.370 


(6.350-9.398) 


0.045, 
(retas) MAX TYP 
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0.260+0.005 
(6.604+0.127) 


0.130 + 0.005 
(3.302 + 0.127) 


oe 0.145—0.200 
[ eee (3.683 —5.080) 


0.125 —0.145 
“(3.175 —3.556) 
MIN 


90° +4° TYP 


N24C (REV F) 


0.008-0.012 
(0.203-0.305) 


DETAIL A 


W14B (REV H) 





16 Lead Ceramic Flatpak (F) 
NS Package Number W16A 


0.050 -0.080 0.371 -0.390 
(1.270 — 2.032) r} ie (9.423 9.906) 
0.004—0.006 0,007 -0.018 0.050+0.005 1), 


0.102—0.152) * (0. me i820 (1.27040.127) * 
>| |< 0.000 MIN TYP 


0,250-0.370 
(6.350 —9.398) 
7.620 0,245-0.275 
in ones are 
. 0.008 -0.012 
! { | *~ (0.203 0.305) 
L 
0.250 —0.370 oat 
(6.350 — 9.398} 


0.015 —0.019 
(0.381 — 0.482) 
TYP 


0.026 0.040 
(0.660 — 1.016) 016) ° 


W16A (REV H) 
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Bell Industries 
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Pioneer Technology 
(205) 837-9300 
Time Electronics 
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Phoenix 
Arrow Electronics 
(602) 437-0750 

Tempe 
Anthem Electronics 
(602) 966-6600 
Bell Industries 
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Ontario 
Hamilton/Avnet 
(714) 989-4602 
Rocklin 
Anthem Electronics 
(916) 624-9744 
Bell Industries 
(916) 652-0414 
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Arrow Electronics 
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Hamilton/Avnet 
(503) 627-0201 
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Bell Industries 
(503) 635-6500 

Portland 
Time Electronics 
(503) 684-3780 


PENNSYLVANIA 
Horsham 
Anthem Electronics 
(215) 443-5150 
Pioneer Technology 
(215) 674-4000 
King of Prussia 
Time Electronics 
(215) 337-0900 
Monroeville 
Arrow Electronics 
(412) 856-7000 
Pittsburgh 
Hamilton/ Avnet 
(412) 281-4150 
Pioneer 
(412) 782-2300 


TEXAS 

Austin 
Arrow Electronics 
(512) 835-4180 
Hamilton/Avnet 
(512) 837-8911 
Pioneer Standard 
(512) 835-4000 
Time Electronics 
(512) 399-3051 

Carrollton 
Arrow Electronics 
(214) 380-6464 
Time Electronics 
(214) 241-7441 

Dallas 
Hamilton/Avnet 
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Pioneer Standard 
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Houston 
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Pioneer Standard 
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Richardson 
Anthem Electronics 
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Hamilton/Avnet 
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Midvale 
Bell Industries 
(801) 255-9611 

Salt Lake City 
Anthem Electronics 
(801) 973-8555 
Arrow Electronics 
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Hamilton/Avnet 
(801) 972-4300 
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WASHINGTON 
Bellevue’ 
Almac-Stroum Electronics 
(206) 643-9992 
Bothell 
Anthem Electronics 
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Kent 
Arrow Electronics 
(206) 575-4420 
Redmond 
Bell Industries 
(206) 885-9963 
Hamilton/Avnet 
(206) 881-6697 
Time Electronics 
(206) 882-1600 


WISCONSIN 
Brookfield 
Arrow Electronics 
(414) 792-0150 
Mequon 
Taylor Electric 
(414) 241-4321 
Waukesha 
Bell Industries 
(414) 547-8879 
Hamilton/Avnet 
(414) 784-4516 


CANADA 
WESTERN PROVINCES 
Burnaby 
Hamilton/Avnet 
(604) 437-6667 
Semad Electronics 
(604) 420-9889 
Calgary 
Hamilton/Avnet 
(403) 250-9380 
Semad Electronics 
(403) 252-5664 
Zentronics 
(403) 272-1021 
Edmonton 
Zentronics 
(403) 468-9306 
Richmond 
Zentronics 
(604) 273-5575 
Saskatoon 
Zentronics 
(306) 955-2207 
Winnipeg 
Zentronics 
(204) 694-1957 


EASTERN PROVINCES 
Mississauga 
Hamilton/Avnet 
(416) 677-7432 
Time Electronics 
(416) 672-5300 
Zentronics 
(416) 564-9600 
Nepean 
Hamilton/Avnet 
(613) 226-1700 
Zentronics 
(613) 226-8840 
Ottawa 
Semad Electronics 
(613) 727-8325 
Pointe Claire 
Semad Electronics 
(514) 694-0860 
St. Laurent 
Hamilton/Avnet 
(514) 335-1000 
Zentronics 
(514) 737-9700 
Willowdale 
ElectroSonic Inc. 
(416) 494-1666 
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SALES OFFICES 


ALABAMA 
Huntsville 
(205) 721-9367 


ARIZONA 
Tempe 
(602) 966-4563 


CALIFORNIA 

Inglewood 

(213) 645-4226 
Roseville 

(916) 786-5577 
San Diego 

(619) 587-0666 
Santa Clara 

(408) 562-5900 
Tustin 

(714) 259-8880 
Woodland Hills 

(818) 888-2602 


COLORADO 
Boulder 
(303) 440-3400 
Colorado Springs 
(719) 578-3319 
Englewood 
(303) 790-8090 


CONNECTICUT 
Hamden 
(203) 288-1560 


FLORIDA 
Boca Raton 
(407) 997-8133 
Orlando 
(407) 629-1720 
St. Petersburg 
(813) 577-5017 


GEORGIA 
Norcross 
(404) 441-2740 


ILLINOIS 
Schaumburg 
(312) 397-8777 


INDIANA 
Carmel 
(317) 843-7160 
Fort Wayne 
(219) 484-0722 
IOWA 
Cedar Rapids 
(319) 395-0090 
KANSAS 
Overland Park 
(913) 451-4402 
MARYLAND 
Hanover 
(301) 796-8900 
MASSACHUSETTS 
Burlington 
(617) 273-3170 


MICHIGAN 
Grand Rapids 
(616) 940-0588 
W. Bloomfield 
(313) 855-0166 


MINNESOTA 
Bloomington 
(612) 854-8200 


NEW JERSEY 
Paramus 
(201) 599-0955 


NEW MEXICO 
Albuquerque 
(505) 884-5601 


NEW YORK 
Fairport 
(716) 223-7700 
Melville 
(516) 351-1000 
Wappinger Falls 
(914) 298-0680 
NORTH CAROLINA 
Cary 
(919) 481-4311 
OHIO 
Dayton 
(513) 435-6886 
Independence 
(216) 524-5577 


ONTARIO 
Mississauga 
(416) 678-2920 
Nepean 
(613) 596-0411 


OREGON 
Portland 
(503) 639-5442 


PENNSYLVANIA 
Horsham 
(215) 672-6767 


PUERTO RICO 
Rio Piedras 
(809) 758-9211 


QUEBEC 
Pointe Claire 
(514) 636-8525 


TEXAS 
Austin 
(512) 346-3990 
Houston 
(713) 771-3547 
Richardson 
(214) 234-3811 
UTAH 
Salt Lake City 
(801) 322-4747 
WASHINGTON 
Bellevue 
(206) 453-9944 


WISCONSIN 
Brookfield 
(414) 782-1818 
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National Semiconductor Corporation 


2900 Semiconductor Drive 
P.O. Box 58090 

Santa Clara, CA 95052-8090 
Tel: (408) 721-5000 

TWX: (910) 339-8240 


SALES OFFICES (continuea) 


INTERNATIONAL 
OFFICES 


Electronica NSC de Mexico SA 
Juventino Rosas No. 118-2 

Col Guadalupe inn 

Mexico, 01020 D.F. Mexico 

Tel: 52-5-524-9402 


National Semicondutores 

Do Brasil Ltda. 

Av. Brig. Faria Lima, 1383 

6.0 Andor-Corj. 62 

01451 Sao Paulo, SP, Brasil 

Tel: (55/11) 212-5066 

Fax: (55/11) 211-1181 NSBR BR 


National Semiconductor GmbH. . 
Industriestrasse 10 

D-8080 Furstenfeldbruck is 
West Germany : 
Tel: (0-81-41) 103-0 
Telex: 527-649 

Fax: (08141) 103554 


National Semiconductor (UK) Ltd. 
The Maple, Kembrey Park 

Swindon, Wiltshire SN2 6UT 

United Kingdom 

Tel: (07-93) 61-41-41 

Telex: 444-674 

Fax: (07-93) 69-75-22 


National Semiconductor Benelux 
Vorstlaan 100 

B-1170 Brussels 

Belgium 

Tel: (02) 6-61-06-80 

Telex: 61007 

Fax: (02) 6-60-23-95 

National Semiconductor (UK) Ltd. 
Ringager 4A, 3 ~ 

DK-2605 Brondb\ 

Denmark 

Tel: (02) 43-32- 1 

Telex: 15-179 

Fax: (02) 43-31-1 { 
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National Semiconductor S.A. 
Centre d’Affaires-La Boursidiere 
Batiment Champagne, B.P. 90 
Route Nationale 186 

F-92357 Le Plessis Robinson 
France 

Tel: (1) 40-94-88-88 

Telex: 631065 

Fax: (1) 40-94-88-11 


National Semiconductor (UK) Ltd. 


Unit 2A 
Clonskeagh Square 
Clonskeagh Road 
Dublin 14 

Tel: (01) 69-55-89 
Telex: 91047 

Fax: (01) 69-55-89 


National Semiconductor S.p.A. 
Strada 7, Palazzo R/3 

|-20089 Rozzano 

Milanofiori 

Italy 

Tel: (02) 8242046/7/8/9 

Twx: 352647 

Fax: (02) 8254758 


National Semiconductor S.p.A. 
Via del Cararaggio, 107 

00147 Rome 

Italy 

Tel: (06) 5-13-48-80 

Fax: (06) 5-13-79-47 


National Semiconductor (UK) Ltd. 


Stasjonsvn 18 
Postboks 15 

N-1361 Billingstadsletta 
Norway 

Tel: 47-2-849362 

Fax: 47-2-848104 


National Semiconductor AB 
P.O. Box 1009 
Grosshandlarvaegen 7 

S-121 23 Johanneshov 
Sweden 

Tel: 46-8-7228050 

Fax: 46-8-7229095 

Telex: 10731 NSC S 


TL2802P 


National Semiconductor GmbH 
Calle Agustin de Foxa, 27 (9°D) 
28036 Madrid 

Spain 

Tel: (01) 733-2958 

Telex: 46133 

Fax: (01) 733-8018 


National Semiconductor 
Switzerland 

Alte Winterthurerstrasse 53 
Postfach 567 

Ch-8304 Walliselten-Zurich 
Switzerland 

Tel: (01) 830-2727 

Telex: 828-444 

Fax: (01) 830-1900 


National Semiconductor 
Kauppakartanonkatu 7 A22 
SF-00930 Helsinki 

Finland 

Tel: (90) 33-80-33 

Telex: 126116 

Fax: (90) 33-81-30 


National Semiconductor 
Postbus 90 

1380 AB Weesp 

The Netherlands 

Tel: (0-29-40) 3-04-48 
Telex: 10-956 

Fax: (0-29-40) 3-04-30 


National Semiconductor Japan 
Ltd. 

Sanseido Bldg. 5F 

4-15 Nishi Shinjuku 

Shinjuku-ku 

Tokyo 160 Japan 

Tel: 3-299-7001 

Fax: 3-299-7000 


National Semiconductor 
Hong Kong Ltd. 

Suite 513, 5th Floor, 
Chinachem Golden Plaza, 


77 Mody Road, Tsimshatsui East, 


Kowloon, Hong Kong 


~ Tel: 3-7231290 


Telex: 52996 NSSEA HX 
Fax: 3-3112536 
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National Semiconductor 
(Australia) PTY, Ltd. 

1st Floor, 441 St. Kilda Rd. 
Melbourne, 3004 

Victory, Australia 

Tel: (03) 267-5000 

Fax: 61-3-2677458 


National Semiconductor (PTE), 
Ltd. 

200 Cantonment Road 13-01 
Southpoint 

Singapore 0208 

Tel: 2252226 

Telex: RS 33877 


National Semiconductor (Far East) 
Ltd. 

Taiwan Branch 

P.O. Box 68-332 Taipei 

7th Floor, Nan Shan Life Bldg. 

302 Min Chuan East Road, 

Taipei, Taiwan R.O.C. 

Tel: (86) 02-501-7227 

Telex: 22837 NSTW 

Cable: NSTW TAIPEI 


National Semiconductor (Far East) 
Ltd. 

Korea Branch 

13th Floor, Dai Han Life Insurance 
63 Building, 

60, Yoido-dong, Youngdeungpo-ku, 
Seoul, Korea 150-763 

Tel: (02) 784-8051/3, 785-0696/8 
Telex: 24942 NSPKLO 

Fax: (02) 784-8054 


